CHEMICAL 


METALLURGICAL 


Volume 47 Established 1902 Number 4 


APRIL 1940 


Front Cover Regularizing Chemical Employment. .... . . . Editorial Foreword .. 217 
Wage-hour rulings and minimum wage findings under the Walsh-Healy 
: : Act threaten to upset competitive relationships and handicap chemical 
What can be done to provide industry's progress toward more stable employment. 


steadier jobs for the thousands of " an 
chemical workers typified by “Rubber” From Petroleum Gases... ...... . Dexter North ...... 220 


. ee _¢ . Synthetic rubber-like materials are in the spotlight these days because 
filter-press operators in an Ohio Buna rubber is to be made in the United States. Other synthetics are 


ceramic plant? Regularization of also developing rapidly. 
Employment is an important re- 


Neohexane for 100-Octane Plus.......... . Melvin E. Clark . . 
sponsibility these days. See page 


aan . “ A super aviation fuel with an octane rating of as high as 115 is being 
217 for some suggestions on this made commercially by Phillips Petroleum Corp. Neohexane is the 


and related problems primary constituent. 


.. 225 


Symposium Considers Drying of Air........ Editorial Staf...... 228 


Next Month Summaries of a group of A.S.M.E. papers on dehydration of air and 
gases through the use of silica gel, lithium ehforide solutions and 

The basic principles involved in 


the conditioning of gases and air How Specialty Lubricants Are Made........D. M. Considine .... 230 
are of great importance to chemi- Chemical additives for use in special purpose lubricants are made by the ma 
cal engineers. Air conditioning. Lubri-Zol Corp. in Cleveland. The plant and processes are described here. 
drying and solvent recovery, and Vaporization Equilibria.................. Mitchell Gilbert .... 234 
the heating. cooling, humidifying By means of a full-page chart, all but three of the previously necessary ’ 
and dehumidifying of gases, are cut-and-try calculations for vaporization equililria determinations may P 
critical problems in many chemi- 
eal process industries, which is Explosions That Weren’t Planned... ...... . Ernst Berl ........ 236 
why next month’s big 48-page During the first World War a lot of explosions happened behind the 
. f ~ ae lines—in the plants where explosives were made. Dr. Berl, then head of 
Chem. «& Met. Report to Chemical Austrian munitions industry, tells the inside story 25 years later. 
Engineers is on “Conditioning of 
Gases and Air.” New Products from the Farm............ . Editorial Staff ..... 240 
Plastics from casein, from corn, from lignin, aud from soybeans, are 
e among the new developments discussed at the sixth annual Chemurgic 
Conference. 
S. D. KIRKPATRICK M. A. WILLIAMSON : 
Editor Publisher 
*,? 
Opportunities in the Pulp and Paper Industry .... . 241 
Managing Editor Market Editor A Chem. & Met. Report analyzing the extent to which chemical engineer 3 
THEODORE R. OLIvE MELVIN E. CLARK ing operations and processes, and chemical engineers’ have been accepted 
dssociate Editor Assistant Editor by the industry. 
& Cyanamide Manufacture.................. A Pictured Flow Sheet 253 
A diagrammatic flowsheet of the production of cyanamide accompanied 
Weshingtes D. C. by photographs of the most essential operations in the Niagara Falls, 
E. S. STATELER SARLBE MAULDIN Ont., plant of American Cyanamid Co. : 
520 N. Michigan Ave. 1105 Rhodes-Haverty 
Chicago, I. Bldg., Atlanta, Ga. | 
| Your Plant Notebook... .. 249 Chemical Engineer’s Bookshelf 270 
Process Equipment News... . 250 Manufacturers’ Publications 275 ? 
Chemical Engineering News .. 257 Government Publications . 276 
News From Washington... ._._. . 259 Chemical Economics and Markets 277 
TION iti 262 Current Prices 280 
PUBLICATION | Personalities 
Readers’ Views and Comments . 267 New Construction ah 282 


Published monthly, price 35 cents a copy. Subscription rates—United States, Canada, Mexico, Central and South American countries, $3.00 a year. All other countries, 
$5.00 a year or 30 shillings. Entered as second-class matter, September 3, 1936, at Post Office at Albany, N. Y., under the Act of March 3, 1879. Printed in t » 
Copyright 1940 by McGraw-Hill Publishing Co., Inc. Member A.B.C. Member A.B.P. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


JamMes H. McGraw, Founder and Honorary Chairman 


Publication office, 99-129 Broadway, Albany, N. Y. Editorial and executive offices, 330 West 42nd St., New York, N. Y. Cable address Megrawhill, N. Y. Branch offices: 
520 North Michigan Ave., Chicago; San Francisco; Aldwych House, Aldwych, London, W.C. 2; Washington; Philadelphia; Cleveland; Detroit; St. Louis; Boston; Atlanta 


James H. McGraw, Jr Howarp ERRLICH Mason BRITTON B. R. Putnam D. C. McGraw J. E. BLackeurn 
President Exec. Viee-President Vice-Chairman Treasurer See etary D‘reetor of Circulation 


| 
| 
| 
ad 


PROOF — in his own plant — is 
how the average process man likes 
to get performance facts on new 
equipment. 

That’s why R. O. Daniel, produc- 
tion manager, Globe Grain and Mill- 
ing Company, Los Angeles, installed 
Allis-Chalmers Low-Head, Heavy- 
Duty, Gyratory Sifters in critical 
places in his plant where space was 
at a premium ... put them to severe 
tests .. . got his own proof! 


Orders a Total of 11 Sifters! 
And it’s because he found out what 
these new low-head sifters could do 
for him under actual operating con- 
ditions that Mr. Daniel is so enthusi- 
astic about them . . . was interested 
enough to sit down and write us a 
letter, in which he says — 


“I am very much pleased with the 
performance of these sifters. They 
have capacity, general appearance and 
design, rugged driving mechanism, 
compactness, together with one re- 
sponsibility that comes from equip- 
ping them with Allis-Chalmers motors 


Here's How One Production Found 
the Solution to His Sifting Problems! Read 
How You Can Cut Your Costs . . . with the 

Fastest Selling Sifter on the Market Today! 


and Texrope drives. / was par- 
ticularly impressed with the 
small amount of floor space that 
these sifters require.’”’ 


And when these advantages were 
added up, it meant one thing — 
Approval! And with approval came 
orders for a total of eleven of these 
modern, money-saving sifters! 


You'll give approval, too, to the 
way these sifters give you better per- 
formance . . . cleaner, more uniform 
separation . .. cost you less for power 

. less for maintenance. You'll be 
surprised at their capacity—30 square 
feet of cloth area in a sifter six sieves 
high. You'll like the way they can 
operate 24 hours a day, day-in and 


HERE ARE THREE OF THE ELEVEN 
Allis-Chalmers Low-Head, Heavy-Duty, Gy- 
ratory Sifters now solving a difficult sifting 
and rebolting job for the Globe Grain and 
Milling Company, Los Angeles, Calif. 


ALLIS: -CHALME 


day-out. And for solving space prob- 
lems, these machines handle from two 
to six separations at one time ... can 
be divided to handle two separate pro- 
ducts at the same time. 


And don’t forget — because of vast 
manufacturing resources and volume 
of sales, Allis-Chalmers Low-Head, 
Heavy-Duty, Gyratory Sifters are 
priced amazingly low . . . give you 
greater dollar for dollar value than 
ever before possible! 


That’s why — if you want to solve 
your sifting problems .. . call the 
nearest district office...or write Allis- 
Chalmers, Milwaukee, for Leaflet os 
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Regularizing Chemical Employment 


| ype for the production of fertilizers, cottonseed 
oil and a few special products such as anti-freeze, 
the chemical industries are relatively free from season- 
al variations. Employment has shown greater than 
average stability even in the face of rather violent 
fluctuations in general business conditions. This de- 
sirable condition has been due not only to the diver- 
sified character of chemical manufacture and distri- 
bution, but also to careful planning and scheduling of 
production. A delicate balance of many competitive 
factors and relationships is now threatened by further 
invasion of Government into the affairs of private 
enterprise. 

In a study of employment regularization among 183 
member companies recently completed by a committee 
of the National Association of Manufacturers, it was 
found that the Wage-Hour Law had added a new ob- 
stacle to stabilization. Where in the past some com- 
panies have found that the averaging of work-hours 
among employees made it possible to provide a greater 
degree of employment regularization throughout the 
year, this method is now restricted by the Wage-Hour 
Law. 

But more serious problems for chemical industry 
are involved in the process of fixing minimum wages 
under the provisions of the Walsh-Healy Public Con- 
tracts Act. Even though a firm may not be producing 
goods for sale under public contract, it can be affected 
by these wage determinations. They establish prece- 
dents that can and will be used by labor organizers. 
And they upset competitive relations between different 
divisions within an industry. 

Consider, for example, the wide range in minimum 
wages already established within the process indus- 
tries. In the case of fertilizer manufacturers a regional 
differentiation permitted a minimum wage in the South 


of 25 cents per hour (which was subsequently raised 
by the Wage-Hour Law to 30 cents). In the explosives 
industry a single much higher minimum of 574 cents 
has been fixed. Presumably heavy chemical manufac- 
turers will be given a minimum some place between 
these two extremes. 

Now suppose that the Government is buying sul- 
phuric acid. It might well obtain its requirements 
from a fertilizer company or from a heavy chemical 
firm or from an explosives manufacturer. In these 
three cases there might be three different levels of 
minimum wages under three separate rulings of the 
Secretary of Labor. The fertilizer plant could pay a 
minimum of only about half that required of the 
chemical or explosives manufacturers producing the 
identical product. Unless the Labor Department is 
able to straighten out these uncertainties, the whole 
system of establishing minimum wages is going to 
break down. 

American chemical industry, as effectively repre- 
sented before the Department of Labor, by the Chem- 
ical Alliance, Inc., has asked only for fair and equit- 
able treatment. It has an employment record of 
which it is duly proud. Its hourly rates are higher 
than the average, but more important is the continuity 
of employment that means much higher annual wages 
for its employees. It has placed a higher proportion 
of its “key people” on a salary basis. It has done more 
than any other industry to develop new products and 
processes to offset seasonal and “custom-made” busi- 
ness, and to provide new jobs through research. 

All this has helped to bring about a more stable 
level in the volume of employment in chemical indus- 
try. But we must not forget that this is regularization 
that has resulted from private enterprise rather than 
from governmental regulations. 
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ATTENTION: SECOND HONEYMOONERS 


NIAGARA FALts is noted for two things—electro- 
chemical industry and honeymooning. Which of 
these was the determining factor in selecting the 
Buffalo-Niagara Falls area for the 32nd annual 
meeting of the American Institute of Chemical En- 
gineers has not been admitted officially. But we 
have our suspicions. The Ladies’ program lists a 
series of affairs labeled “Honeymoon Event No. 1,” 
“Honeymoon Event No. 2,” etc. There is an implica- 
tion that husbands would not be unwelcome. Recall- 
ing the results of the nine years of research in 
marital relations by Drs. Burgess and Cottrell, which 
confirmed our views that chemical engineers make 
the best husbands (see Chem. & Met., Dec. 1939, 
p. 749), we would respectfully suggest that the 
local committee limit its plant visits to unattached 
and disillusioned males. 


BEAT CONGRESS TO THE DRAW 


Conéress should not undertake to pass on technical 
matters affecting new materials of war. Moreover, 
Congress normally would not wish to do so. But 
occasionally, as during March, some Congressmen 
get excited over what they think, or allege to be, 
gross neglect of new defense opportunities. These 
situations are often of real concern to the chemical 
industry. 

The recent case referred to is the proposal of 
Lester Barlow to provide a new sort of explosive 
with such deadly power as to change the whole 
aspect of warfare. He claimed that he could not get 
a fair test of his invention but he did succeed in 
interesting certain congressmen in it. Finally four 
Congressional committees held a joint session to 
hear the claims of this inventor. Melodrama pre- 
vailed. At the end of this secret meeting, the com- 
mittee ordered the stenographer to burn his notes 
on the committee table while the committee wit- 
nessed the destruction of the record that might 
otherwise have provided for the improper reveal- 
ing of a tremendous military secret. The result, 
therefore, was merely an agreement between the 
Congressional group and the military authorities to 
test Mr. Barlow’s invention. 

For the moment it is not of any concern whether 
the invention is good or worthless. The important 
matter is that Congress should not have busied itself 
with this detail. It is unfortunate that such an 
incident should ever have received such sensational 


publicity and it should be to the best interest of 
chemical industry to find a way to prevent its 
repetition. 

Three possible reasons are noted for the Con- 
gressional interest in such a case. Some Congress- 
men may think, as has been charged, that the ex- 
plosives industry tried to suppress new develop- 
ments like this one in order to protect the present 
market for military products. Other Congressmen 
seem to think that the military authorities are more 
at fault—that they prefer to go along with the easy 
way of repeating old practices indefinitely. But 
in some instances, it looks to the outsider as though 
the Congressmen were principally interested in 
getting their names on the front pages of the daily 
papers as a result of their spectacular handling ot 
this novel case. 

Whatever the cause, the need for remedy is evi- 
dent. Congress has a right to decide policy. Its 
members are, therefore, entitled to information 
about new developments, even though they may not 
be competent to make the technical appraisals. Per- 
haps some wise representative of industry will be 
able to work out a plan that will promote prompt 
adoption of meritorius inventions but will also dis- 
pose of cases lacking merit—just as promptly and 
to the satisfaction of any fair-minded legislator. 
The reputations of the military authorities and of 
industry will thus be protected. 


FOR “PURER” RESEARCH 


Prion TO THE WorRLD WAR most scientists experi- 
mented merely for the sake of experimenting. 
Twenty or thirty years later someone else came 
along and found practical applications for the 
results of their experiments. Today our modern 
researchers usually tackle their problems the other 
end first. They start with an application in mind 
and work toward a particular invention. 

For lack of a better name. the older method has 
been dubbed “pure” research. Apparently it is held 
in rather low esteem in industry because most com- 
panies are unwilling to spend huge sums on a re- 
search program that may not result in immediate 
dollar-and-cents dividends. This they regard, as a 
logical business-like procedure in the use of stock- 
holders’ money. Yet by so doing these firms may 
neglect entirely the most fertile fields in science 
from which the really great new inventions will 
probably come. 
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Editorial Viewpoint 


Fortunately there are companies that have both 
the means and the foresight to sponsor long-range 
programs in fundamental research. A few may 
employ their own staff and facilities for such work; 
others have worked with the colleges to set up re- 
search fellowships. An outstanding example of the 
latter type is the du Pont Fellowship Plan for which 
approximately $400,000 has been spent during the 
past 20 years for so-called “pure” research in uni- 
versity laboratories. Research subjects as well as the 
fellows are selected by the college professors. There 
are now 20 post-graduate fellowships and 6 post- 
doctorate fellowships and there have been almost 
590 individual fellowship holders during the life 
of the plan. 

Incidentally, it is interesting to note that only 15 
per cent of these men have later joined the du Pont 
staff. In other words, the acceptance of the fellow- 
ship plan implies no obligation on the beneficiary 
as regards his future employment. 

Fortunate, too, is the fact that the du Pont com- 
pany has no patent on this idea. It is one that can 
and should be adopted more generally throughout 
the chemical industry. Those companies that have 
drawn heavily on the well of fundamental science 
can well afford to help in replenishing the supply. 


WATCH OUT FOR TANKS! 


CHEMICAL ENGINEERS and operating men have a 
serious responsibility during periods of emergency 
caused by floods. This has again been emphasized 
during the recent high water on the Susquehanna 
River in Pennsylvania. Petroleum tankage there 
added fire hazard to flood. Whenever flood threat- 
ens a plant, special attention should be given to 
tankage as well as to operating machinery and 
materials in process. 

Many operating men seem to overlook the fact 
that tanks well designed for full load and on excel- 
lent foundations for normal operations may be very 
vulnerable when attacked externally by flood 
waters. Control of explosive, flammable or corro- 
sive contents then becomes highly important. It 
is often necessary to fill such tanks with water in 
anticipation of high water in order to secure them 
properly on their foundation. For example, in 
many cases water should be forced in under the 
flammable petroleum content so that the “specific 
levity” of the oil content may be offset by the addi- 
tional weight of the water. Thus the tankage is 


protected, danger to surrounding properties mini- 
mized and often the contents of the tank itself not 
seriously harmed. 

An empty tank is much less rugged than a full 
one. An optional treatment for protection of empty 
tanks, instead of filling them with water. is to cut 
holes at or through the bottom. Then the rising 
flood waters will take care of filling the tanks auto- 
matically. Top vents must be open, of course, and 
the emergency openings must be at the bottom of 
the empty tank, not just near the bottom. It requires 
only a very few inches of water to float an empty 
tank, and when the flood recedes it is not always 
possible to guide the tank back to its original 
position. This is particularly true when several 
tanks must be guided at the same time. 


A GOOD TOOL WRONGLY USED 


NEW LIMIT MARKERS were set up clearly by the 
Supreme Court late in March in its decision regard- 
ing the Ethyl Gasoline Corporation’s control of 
motor-fuel prices. The Court made evident that 
regardless of the right to monopolize production 
under a patent, this company could not be per- 
mitted to go so far in price regulation and mer- 
chandising control as it formerly had been doing. 
This is not an important new principle. It merely 
confirms the common ruling of the Court that a 
legal right to do certain things may not be extended 
per se to the doing of other acts that are illegal. 

All of industry concerned with patents and licens- 
ing will study this decision carefully. Perhaps 
there are very few chemical patents of such funda- 
mental nature as those governing Ethyl fluid. And 
surely there are still fewer which relate to commodi- 
ties of a wider general popular interest. But the 
same principles regarding patent rights will apply 
to commodities of lesser importance and of less 
popular appeal. 

The patent system has been subject to criticism 
by many on the ground that it gives unwarranted 
monopoly rights, contrary to the public interest. 
It may be that this decision, although unwelcome to 
some of industry, may really be beneficial by point- 
ing out how excessive monopoly action should be 
guarded against. Thus the decision, though restric- 
tive in nature, may tend also to protect the patent 
system itself. Chemical executives and engineers 
will wish to weigh these factors carefully for their 
own situations. 
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“Rubber” From Petroleum Gases 


Synthetic rubberlike materials are attracting world-wide attention these days as more 


and more companies intensify their research in this direction. Butadiene and 


isobutylene polymers appear to offer the best possibilities of competing with natural 


rubber in the not-too-distant future. 


DEXTER NORTH 


Washington Representative 
Arthur D. Little, Inc. 


ECENT ANNOUNCEMENT by the 
Standard Oil Co. of New Jersey 
that it will build a plant for pro- 

duction of synthetic rubber of the 
Buna type at Baton Rouge, La., quick- 
ens the already keen interest in syn- 
thetic rubberlike plastics. With re- 
search being carried on in this field 
by many nations, technological de- 
velopments are moving swiftly. Com- 
mercial production in the United 
States, Germany, and Russia has 
already assumed proportions of a 
major industry. In Europe, particu- 
larly in the totalitarian states, availa- 
bility of synthetic rubbers assumes 
increasing importance because of the 
necessity of conserving foreign ex- 
change, and to some may mean vir- 
tual self sufficiency in rubberlike 
materials. In the United States, 
which is in the forefront of develop- 
ment, we are concerned more with 
obtaining a superior product, al- 
though not unmindful of eventual in- 
dependence of an imported com- 
modity controlled by a _ foreign 
monopoly. ~ 

Although the various synthetic 
rubbers are priced much higher than 
natural rubber, their properties are 
superior in many respects. Compound- 
ing with the natural product to 
improve its characteristics, substitu- 
tion in special uses, and entirely new 
applications are all taking increased 
quantities of the synthetics. As costs 
become lower from perfection of 
process and quality and from in- 
crease in output, competition with 
natural rubber may become substan- 
tial in the not distant future. On the 
other hand, however, the fact that the 


Pressure storage tanks for isobutylene and other raw materials used to 
make Vistanex, a rubber-like material, in Standard Oil Co.’s Bayway, 
N. J., plant. S. O. of La. will build a Buna plant at Baton Rouge 


price of crude rubber can be lowered 
substantially below what we normally 
pay, renders its actual displacement 
remote. 

The accompanying list of trade 
names, together with their chemical 
type or origin includes most of the 
synthetic rubbers now in commer- 
cial production either in the United 
States or abroad. 

All commercial synthetic rubbers 
are produced, in part at least, from 
one or from either one of two, of the 
following unsaturated hydrocarbon 
gases—butadiene, isobutylene, acety- 
lene, or ethylene—which are derived 


from petroleum, coal, or as with buta- 
diene in Russia, from vegetable 
sources. Buna rubber is derived from 
butadiene, obtained in Germany from 
acetylene ex carbide or more recently 
from hydrocarbon gases of synthetic 
petroleum production, and in the 
United States from petroleum gases. 
Isobutylene is obtained from _ pe- 
troleum gases. Neoprene is derived 
from acetylene, Thiokol from ethyl- 
ene, and vinyl chloride from either 
acetylene or ethylene. 

Probably the most extensive work is 
being done both here and abroad on 
“rubbers” derived from petroleum 
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gases. The abundance and cheapness 
of this raw material, together with the 
versatility of derivatives promises a 
bright future not only for these “rub- 
bers” but also for related synthetic 
resins for rigid plastics and surface 
coatings. Conceivably these related 
demands may aid materially in pro- 
viding cheap primary derivatives, 
much as acetate rayon has done for 
cellulose acetate plastics and viscose 
rayon for transparent cellulose wrap- 
ping material. 

Immense strides too have been made 
in “rubbers” derived primarily from 
materials other than petroleum gases, 
notably neoprene, Thiokol (one raw 
material comes from cracked hydro- 
carbons), and the polymerized vinyl 
chlorides in the United States and 
“Sovprene” in Russia. Neoprene is 
derived by catalytic synthesis of 
acetylene to monovinylacetylene and 
reaction of hydrogen chloride on the 
iatter to form chloroprene. Chloro- 
prene is then polymerized to the rub- 
berlike material neoprene. Excellent 
resistance to animal, vegetable, and 
mineral oils, to sunlight, heat, ozone, 
and most chemicals has led to wide- 
spread use of neoprene in gasoline 
and oil hose, protective clothing, foot- 
wear, packing and gasket material. 
protective coverings for wires and 
cables, and many other uses. 

Thiokol, a polymerization product 
of the reaction of ethylene dichloride 
and sodium polysulphide, is character- 
ized by extremely high resistance to a 
large number of organic solvents, and 
high resistance to moisture absorption 
and permeation. Principal outlets are 
in the automotive industry, the oil in- 
dustry, in refrigerating and air condi- 
tioning. and the printing industry. 
Thiokol is also available in powder 
form for production of ritolded goods. 

When polyvinyl chloride is highly 
plasticized, rubberlike properties are 
imparted to it. The material is su- 
perior to natural rubber in flexing 
life, and in resistance to sunlight, 
water, oxidation, and certain oils. At 
least three varieties of this rubber- 
like material are being produced. So 
versatile is this type of material that 
its uses cover a wide range, from in- 
sulation for electric wires and chemi- 
cal and oil resistant hose, tubing, and 
equipment lining, to wrapping mate- 
rial and fabric coating. 

Resistoflex, or plasticized polyvinyl 
alcohol, one of the newest of the 
rubberlike plastics, was developed in 
Germany to meet the demand for a 
material unaffected by gasoline, oils, 
and solvents, in resistance to which it 
is claimed to be superior to other syn- 
thetic resins. The material possesses 
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Synthetic Rubbers Manufactured Commercially 


Buna S (Germany) 


Buna N (Germany); Perbunan (U.S.) 


Buna NN (Germany); Perbunan extra (U.S.) 


Neoprene (U.S.); Sovprene (U.S.S.R.) 
Vistanex (U.S.); Oppanol (Germany) 
Resistoflex (U.S. and Germany) 
Thiokol (U.S.); Perduren (Germany) 
Koroseal (U.S.) 

Flamenol (U.S.) 

Knightware (U.S.) 

Igelite (Germany) 

Mepolam (Germany) 

AXF 


high tensile strength, great resistance 
to impact, is suitable for either high 
pressure or vacuum tubing, and may 
be used over a wide temperature 
range. It is not highly resistant to 
water, however, and therefore cannot 
satisfactorily be employed for water 
or steam lines. It is readily molded 
into sheets, tubing, diaphragms and 
other shapes, chiefly for fuel and 
brake lines and lubricating systems of 
automotive equipment; in conveying 
solvents, vegetable oils and minerals 
in the chemical and process indus- 
tries; in hydraulic lines; and in fuel 
and oil-handling equipment. Polyvinyl 
alcohol is manufactured by deacetyla- 
tion of polyvinyl acetate which in turn 
is made by the reaction of acetylene 
on acetic acid. 

AXF, which is made by the cata- 
lytic reaction of benzene and ethyl 
chloride, is a somewhat elastic, un- 
vuleanizable material of dark brown 
color possessing little tensile strength, 
but excellent resistance to most oils 
and solvents, and to dilute alkalies 
and acids. It is used principally as a 
compounding material to improve the 
working and other properties of rub- 


“ber. neoprene and Thiokol. 


Butadiene “rubbers,” however, are 


Butadiene-styrene 
Butadiene-acrylic 
Butadiene-acrylic 
Polychloroprene 
Polyisobutylene 
Polyvinyl alcohol 
Polyalkylene sulphides 
Plasticized polyvinyl chloride 
Plasticized polyvinyl chloride 
Plasticized polyvinyl chloride 
Plasticized polyvinyl chloride 
Plasticized polyvinyl chloride 
Polyxylenes 


nitrile 
nitrile 


commanding the spotlight of atten- 
tion because of Standard Oil’s recent 
announcement. This company has 
acquired from the developers, the 
German I. G., licenses for making 
Buna type rubber. Plans for produc- 
tion before the end of the year in a 
plant of 10,000 lb. daily capacity at 
Baton Rouge, La., were announced on 
April 4, 1940. The raw materials. 
butadiene and acrylic nitrile, will be 
recovered or synthesized from refin- 
ery gases. It was also announced that 
Firestone Tire & Rubber Co. has 
taken out a license to manufacture 
its own requirements of Buna, start- 
ing in the immediate future. Another 
leading rubber company has informed 
Standard Oil Development Co. that it 
will purchase the synthetic mate- 
rial from the Baton Rouge plant. 
Several petroleum companies be- 
sides Standard Oil—also chemical 
companies and ‘others—have been 
working intensively on methods of 
producing butadiene from petroleum 
gases. Some of the processes under 
investigation include catalytic dehy- 
drogenation of butane or  butene, 
cracking the hexane cut from naph- 
thenic crudes, from cyclicized hexanes, 
hydrogenative cracking of benzene, 


In this pilot plant Universal Oil Products Co. worked out its process for mak- 
ing butadiene from butanes and butenes. At right is the conversion furnace (S) 
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Left—Still for fractionating isobutylene under pressure and building for making polybutene at Standard Oil Co. 
Right—Side view of U.O.P. pilot plant showing the conversion furnace, cooling system and instrument-receiver house 


and cracking petroleum under cer- 
tain conditions to yield a mixture of 
butadiene and other  unsaturates. 
Either butane or butene (obtained 
from refinery gases) appears to be the 
most likely starting material. Both 
the Houdry and Gyro processes of 
cracking petroleum are susceptible to 
modifications to give appreciable 
yields of butadiene. 

Universal Oil Products Co. an- 
nounced last summer a process for 
production of butadiene, consisting of 
catalytic dehydrogenation of butane 
at 1,600 deg. F. to butylene to buta- 
diene. Once through yields are said to 
vary from 20 to 30 per cent, with ulti- 
mate yields up to 80 per cent. The 
novelty of the process seems to lie 
in the catalyst, as dehydrogenation of 
butane is not new. — 


New Plant at Chester 


Phillips Petroleum Co., a large pro- 
ducer of butane, has been working 
actively on production and recovery of 
butadiene. United Gas Improvement 
Co. is erecting a plant at Chester, Pa., 
for the production of a series of un- 
saturated and aromatic hydrocarbons, 
including butadiene and styrene. 

The Dow Chemical Co. is producing 
butadiene in its process for cracking 
petroleum to obtain ethylene for its 


rapid expansion in chemicals derived 
from the latter. The crude butadiene 
is now largely burned for fuel. Dow 
has patents covering manufacture of 
olefines (including butadiene) from 
petroleum. Whether the high ethane 
gas to be piped 54 miles from Temple 
to the Dow plant at Midland, Mich., 
will yield butadiene as well as ethy- 
lene is not indicated. It is reported 
that Dow has obtained a license for 
producing butadiene by the process 
of Universal Oil Products. 


How to Purify Butadiene 


None of these methods give buta- 
diene sufficiently pure for manufac- 
ture of butadiene “rubber.” In fact 
suitable methods of purification of 
the recovered butadiene is one of the 
principal problems in commercial de- 
velopment of butadiene “rubber.” 
Tendency seems to be towards initial 
recovery of crude butadiene by such 
methods as azeotropic distillation or 
modified extraction methods, and final 
purification by formation of tem- 
porary chemical compounds, as with 
cuprous chloride or sulphur dioxide. 

Dow Chemical Co. is the first 
American company to produce and 
sell-pure butadiene. The process con- 
sists in formation of the temporary 
derivative butadiene-sulphone from 


which a resultant butadiene product 
of over 99.5 per cent purity is ob- 
tained. Its superiority over German 
butadiene is indicated in that an at- 
mosphere of nitrogen is unnecessary 
for polymerization to synthetic rub- 
ber, as with the German product. 
Present price of this pure butadiene 
is in the neighborhood of 20¢ per lb., 
but it is hoped that large scale pro- 
duction will lower the cost. 

Dow is cooperating with a rubber 
manufacturer in the development of 
butadiene “rubbers” of both the 
acrylic nitrile and the styrene types. 
Other rubber companies are also 
working actively on the compounding 
and applications of Buna. 

The other constituents of Buna 
rubber are acrylic nitrile for the N 
type, and styrene for the S type. The 
former can be made by dehydration of 
ethyleyanohydrin which in turn is 
produced from ethylene chlorohydrin 
and sodium cyanide, or by catalytic 
addition of hydrocyanic acid to acety- 
lene. The cost of hydrocyanic acid 
has been reduced by a new process 
of synthesis from ammonia and meth- 
ane. Styrene is now being made by 
Dow Chemical Co. from benzene and 
ethyl chloride. The purified butadiene 
is catalytically polymerized either with 
the acrylic nitrile or the styrene, the 
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latex is coagulated with acetic acid, 
washed. dried, and antioxidants in- 


The best grades of butadiene “rub- 
ber” are Buna N and NN (in the 
United States, Perbunan and Per- 
bunan extra). They are resistant to 
animal, vegetable. and mineral oils, 
but swell in aromatic hydrocarbons, 
ketones, alcohols and esters, and in 
chlorinated hydrocarbons and organic 
bases they swell more than natural 
rubber. In aging, exposure to sun- 
light. in resistance to heat, ozone, 
moisture, abrasion and flexing, in per- 
manent set and creep, and in hys- 
teresis loss, they are superior to nat- 
ural rubber. Buna N and NN also ex- 
cel the natural product in deformation 
at elevated temperatures, and are only 
slightly subject to cold flow. Being in- 
ferior to rubber in electrical proper- 
ties, they are used for insulating only 
as oil and solvent resistant covers to 
protect underlying insulation. 

Principal uses of Buna rubber in- 
clude oil resistant mechanical goods 
such as gasoline and oil hose, trans- 
mission and conveyor belts, gaskets 
and packings, in oil and abrasion re- 
sistant wire and hose sheathing, as 
machinery mounting blocks, protec- 
tive clothing and footwear, oil re- 
sistant artificial leather and coated 
fabrics, steam hose, diaphragms, and 
bellows. 

Last summer, prior to exhaustion of 
supplies of imported Perbunan, the 
price in the United States was 90¢ 
per lb., compared with 65¢ for neo- 
prene and about 16¢ per lb. for crude 
rubber. If a ratio of say 4 to 1 in 
prices is maintained, synthetic rub- 
bers will find their markets only in 
special fields under special condi- 
tions, rather than in the general rub- 
ber goods field. 

The potential supply of butadiene 
is enormous and is estimated in terms 
of hundreds of millions of pounds, 
even billions, annually. The cost of 
butadiene “rubber” will no doubt be 
substantially reduced through tech- 
nological improvements in processes 
of production of intermediate mate- 
rials and finished product, by im- 
provement in quality of the product, 
and in larger volume of production. 
It has been indicated that the cost 
of pure butadiene, principal constit- 
uent of Buna rubbers, will approach 
10¢ per lb. Cost of acrylic nitrile will 
probably be somewhat more. Reports 
from Germany state that a cost of 20¢ 
per lb. for Buna N in this country is 
hoped for. Cost of Buna S should be 
somewhat less, according to the Ger- 
man experience, as the cost of styrene 
is substantially less than that of 


Top—Side view of stills used in the manufacture of polybutene-oil solutions 
or concentrates. Vistanex made here was developed in Germany as Oppanol 
Bottom—Detail view of measuring and sampling tanks and proportioning pump 
in U.O.P.’s unit for making butadiene, raw material for all forms of Buna 
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acrylic nitrile. However, present sty- 
rene costs in the United States seem 
to be relatively high when viewed in 
the light of the hoped-for less than 20¢ 
per lb. Buna S. 

With crude rubber selling at a nor- 
mal price of say 16¢ (present price is 
approximately 20¢) and Buna N at 
50¢ per lb.. demand for the latter 
would still be in special uses and rel- 
atively small; with Buna at 35¢. de- 
mand would be substantial; and at 
20¢, its superior properties would en- 
able it to compete with rubber. 

Isobutylene, the raw material for 
Vistanex, is formed in the cracking 
of petroleum or of natural gas, and 
ean be recovered by relatively simple 
methods. At present most of it is con- 
verted to high anti-knock motor fuel, 
sold as fuel gas in admixture with 
propane or butane, or consumed in 
refineries as fuel. Quantities of iso- 
butylene used in the manufacture of 
Vistanex are relatively small but in- 
creasing, and the potential supply is 
immense. 

Polyisobutylene was developed in 
Germany by the L. G. Farbenindustrie 
as “Oppanol.” and American manu- 
facturing rights were granted to 
Standard Oil Co. of New Jersey, 
which produces it at Bayway, N. J., 
under the name Vistanex. Selling 
agent except in the lubrication field 
is Advance Solvents and Chemical 
Corp. 

When pure isobutylene is polymer- 
ized at low temperature in the pres- 
ence of a catalyst such as boron tri- 
fluoride, a series of high molecular 
weight linear polymers is formed, 
according to the extent of polymeriza- 
tion. These polymers are chemically 


almost completely saturated and 
therefore inert to most types of dete- 
rioration. 

Vistanex has excellent resistance to 
concentrated acids and most common 
chemicals except chlorine and_ bro- 
mine. Although inert to ozone, Vis- 
tanex, particularly the high mole- 
cular weights, depolymerizes under 
strong sunlight. Under heat it is stable 
to 100 deg. C., but softens permanently 
if exposed for long periods above 
that temperature. It has little or no 
odor, and is non-toxic. 

Unlike rubber Vistanex does not 
combine readily with sulphur, nor oxi- 
dize easily. In tensile strength, re- 
bound, X-ray structure, electrical 
properties, elastic memory, fractional 
solubility, and mechanical orientation, 
Vistanex is similar to rubber. Partial 
substitution in the rubber mix im- 
proves aging, ozone and oxygen resis- 
tance, electrical characteristics, re- 
sistance to chemicals and to moisture 
absorption, and decreases swelling in 
many solvents. 

The unvulcanizability of polyisobu- 
tylene has led to considerable work 
beth in this country and in Germany 
on combining it with vulcanizing-type 
polymers. Standard Oil Development 
Co. has been active in this field and 
its combined experience in both poly- 
isobutylene and butadiene “rubber” 
should be productive of interesting de- 
velopments. In this direction what ap- 
pears to offer an interesting and po- 
tentially large application of Vis- 
tanex is set forth in United States 
patent No. 2,180,082, issued Novem- 
ber 14, 1939, to the I. G. Farbenin- 
dustrie A. G. This patent describes 
the formation of a rubberlike material 


of extremely good abrasive properties 
by incorporation of polyisobutylene 
of from 50,000 to 100,000 molecular 
weight into the monomer of a syn- 
thetic rubber such as chloroprene, 
butadiene-styrene, or butadiene-acrylic 
nitrile, and then polymerizing the 
combination. This procedure presum- 
ably makes possible the retention of 
the valuable properties provided by 
the long, fibrous molecules of poly- 
isobutylene while introducing the vul- 
canizing characteristics of the copoly- 
merized materials, and should provide 
substances with useful properties at 
low costs. Should a satisfactory and 
properly priced material thus be de- 
veloped for automobile tires, a huge 
market would be open to at least two 
of the synthetic rubbers. 

The four principal outlets for Vis- 
tanex are in compounding of lubri- 
cating oils, in various modifications 
of paraffin wax such as Parofilm, in 
rubber compounding, and in the man- 
ufacture of adhesives such as tin 
pastes, paper-backed metal foil, facing 
of bottle cap liners, and heat sealing 
compounds. Other uses for Vistanex 
are in superaging compounds, in com- 
pounds for acid resistant articles, in 
electrical insulation, fabric proofing, 
and as leather dressings and finishes. 
Vistanex of high molecular weight of 
the order of 250,000 is said to possess 
potentialities as a synthetic fiber. Its 
present applications are scarcely com- 
petitive with rubber. With costs of 
production on large volume basis said 
to approach 10¢ per lb., and with 
development of vulcanizable “rubbers” 
in conjunction with other materials, 
Vistanex may become an important 
factor in competition with rubber. 


Storage tanks for Standard Oil's finished polyisobutylene-oil products at Bayway, N. J. 
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Neohexane for 100-Octane Plus 


A new synthetic hydrocarbon made by thermal alkylation surpasses iso-octane itself as 


a blending agent in aviation motor fuels. Its value hinges on two important properties 


—high lead susceptibility and high volatility. 


MELVIN E. CLARK 


Assistant Editor 
Chemical & Metallurgical Engineering 


HAT IS NEOHEXANE? A lot of 

\\ organic chemists mumbled in 

their beards when asked that 
question last summer, but now the 
term has become a byword in the 
petroleum industry. The prefix neo in- 
dicates the presence of a carbon atom 
attached by all four valence bonds to 
other carbon atoms, according to Dr. 
F. C. Whitmore’s “Organic Chemis- 
try.” Then neohexane is merely a hex- 
ane containing a neo linkage and 
there can be but one—2, 2 dimethylbu- 
tane. 

Why this compound should sud- 
denly become so important is an in- 
teresting story. Last summer there 
were faint rumors from New York to 
Los Angeles that the Phillips Petrol- 
eum Co. had developed a new super- 
fuel—a gasoline ingredient that had 
an octane rating “way off the scale, 
probably 125 to 150. Then followed 
the report that it was called neohex- 
ane. Finally the announcement was 
made by Phillips that the story was 
partly true. They did have a new high 
octane motor fuel, it was neohexane, 
but its octane rating was only 94. 
However, because of its blending 
properties, fuels with as high as 115 
octane-rating could be made with it. 

Now the new industrial chemical— 
surely it can be called an “industrial 
chemical” because it is made in sub- 
stantially pure form by a chemical 
process—has outgrown its pilot plant. 
A commercial installation started op- 
erating at Borger, Texas, in January, 
1940. 


— 


Blimps used for storage of liquefied petroleum gas made by the 
Phillips Petroleum Co. at Borger, Texas. This company has made 
petroleum history with the invention of a new process—thermal 
alkylation—-whereby neohexane is made from ethylene and isobutane 


At last it is economically feasi- 
ble to make an aviation gasoline with 
an octane rating over 100. This will 
mean better performance and more 
economical operation for long distance 
flying. Gustav Egloff has said that the 
increase from 87 to 100 in octane num- 
ber allows a plane to carry 1.200 lb. 
less fuel on a 1,400 mile flight. Seven 
more passengers or an equivalent 
weight of mail or freight may be 
carried instead. This means $2.000 a 
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trip for the China Clipper. The full 
benefit of the development of fuels 
over 100 octane rating cannot, how- 
ever, be realized until higher-compres- 
sion aviation engines are built. 


Properties of Neohexane 


If 2.2 dimethylbutane (neohexane) 
has an octane rating of only 94, what 
makes it the powerful fuel it is? The 
answer lies in the two most important 
properties of the hydrocarbon—high 


— 


T 


Panorama view of part of the Borger, Texas, refinery of the Phillips Petroleum Co. shows fractionating towers and 
the thermal alkylation unit (in the background) where a new super octane aviation fuel is made from refinery gases 


lead susceptibility and high volatility. 
Lead susceptibility is a property of a 
hydrocarbon which may be measured 
by the increase in octane number ob- 
tained by the addition of a given 
amount of tetraethyllead. It is the 
ability of a fuel to respond to “lead- 
ing.” 

The accompanying graph shows the 
effect of adding tetraethyllead to neo- 
hexane, to iso-octane and to a 50-50 
mixture of the two. The steeper the 
curve the greater the lead suscepti- 
bility. Note that with 3 cc. of TEL, 
neohexane is equivalent to iso-octane 
although it was only 94 octane to start 
compared with 100 for iso-octane. 


With more than 3 cc. of TEL, neo- 
hexane is superior in octane rating. 
Another important point illustrated 
here is that neohexane imparts more 
than its share of lead susceptibility to 
the mixture. In other words, a 50-50 
mixture is more lead susceptible than 
might be expected. 


Then There Is Volatility 


So much for lead susceptibility. If 
that and cost were the only considera- 
tions in blending gasoline. the task 
would be easy. But unfortunately the 
factor of volatility enters in. 

Gasolines must boil in a certain 
range which varies somewhat with the 


grade of gasoline, its use, and the 
season of the year. Conventional avia- 
tion gasolines have an average boiling 
range of 180-210 deg. F. Most desira- 
ble high-octane ingredients have a 
boiling point much higher than that 
(iso-octane, 200-240 deg. F.) and so 
must be diluted with more volatile, 
less knock-resistant hydrocarbons. 
This reduces the octane rating of the 
blend. 

Now with neohexane, this condition 
can be corrected. It boils at 121 deg. 
F. and also has high octane rating. 
Therefore, neohexane and iso-octane 
can be blended (with other hydro- 
carbons) to yield a blend in the right 


At left are lead susceptibility curves for neohexane, for a 50-50 mixture of neohexane and iso-octane, and for pure 


iso-octane. 


The steepness of the curve indicates the better lead susceptibility of neohexane. 
showing both the catalytic and thermal alkylation processes. 


At right is a flow diagram 


Note the differences in temperature and pressure 
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boiling range and with much higher 
octane number than heretofore attain- 
able. 


Properties of Neohexane 


Reid vapor pressure, Ib......... ee 
A.S.T.M. octane number..... 94 
Specific Gravity (20/4 deg. C)....0.6494 
Refractive index np 20 Deg. C..... 1.36887 
Freezing point, deg. F............ —144.8 


Thermal Alkylation 


The commercial process by which 
neohexane is made is called thermal 
alkylation. It was developed through 
the pilot plant stage by the research 
department of Phillips Petroleum Co. 
The reactions involved are, as in all 
petroleum processes, quite complex; 
but the most important reaction is 
that indicated on the flow sheet. 

This is an alkylation reaction—the 
combination of an olefine with a 
paraffine. It is carried out at high 
temperature and high pressure in the 
presence of an excess of iso-butane. 

Of course the process as commer- 
cially practiced does not use C.P. 
ethlyene or isobutane. The ethylene is 
derived from a mixture of paraffine 
gases which may include methane, 
ethane, propane and butane, by crack- 
ing in a tube furnace at 1,425 deg. F. 
and a pressure only a few pounds 
above atmospheric. 

Products of this reaction are cooled 
and compressed. Heavier fractions are 
drawn off at this point in the form 


of gasoline. Ethylene, the main prod- 
duct of the cracking operation, is ab- 
sorbed in isobutane and charged to 
the alkylation furnace. This is an- 
other tube coil furnace with the ethy- 
lene-isobutane mixture forced in 
through a number of inlets (not shown 
on flow sheet). A separate stream of 
preheated isobutane is also injected 
into the reaction space in the furnace 
where the temperature is 950 deg. F. 
and the pressure is in the range of 
3,000-5,000 Ib. per sq.in. 

There are a number of products of 
this reaction which are separated in 
fractionators. Propane, ethane and any 
lighter products are purged from the 
system. Isobutane recirculated. 
Neohexane and heavier products leave 
the process as crude neohexane gas- 
oline to be further refined. 

From this crude alkylate cut it is 
possible to fractionate substantially 
pure neohexane as well as other hydro- 
carbons, making the process virtually 
a chemical synthesis. The accompany- 
ing table shows the difference in boil- 
ing points which makes neohexane 
easily separable from other parts of 
the mixture. 


Hydrocarbon Boiling Points 


Deg. I 
2,.3-Dimethylbutane ............. 136.6 
140.4 
145.8 


In the accompanying flow sheet the 
author has shown the steps in the 
catalytic alkylation process as well as 
the thermal process so that the like- 
nesses and differences may be ob- 
served. Catalytic alkylation reached 
the commercial stage just a_ step 
ahead of thermal, the first units be- 
ginning operations last summer. 


Not the Last Word 


Such are the methods by which 
high-octane gasolines are made to- 
day. But the final chapter in this story 
has by no means been written. In all 
probability neohexane, like other val- 
uable hydrocarbons will eventually be 
made by catalytic methods at much 
more normal temperatures and pres- 
sures. When the ultimate has been 
achieved with this compound, still 
other more highly knock-resistant 
compounds will make their appear- 
ance. 

Even now petroleum chemists talk 
of making such hydrocarbons as 
tetramethylbutane and 2,2,3-trimethyl- 
butane, compounds whose octane 
ratings are at least 125. Both are often 
thought, of as the ultimate in motor 
fuel possibilities. As yet their com- 
mercial manufacture is only a dream, 
but chemists and engineers do a lot 
of research on dreams these days. 


G. G. Oberfell and F. E. Frey describe 
thermal alkylation and the properties of 
neohexane mixture in greater detail in Oil 
& Gas J., Nov. 23 and Nov. 30, 1939. 


Fractionation of crude neohexane is performed in distillation columns 
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Symposium Considers Drying of Air 


Three papers dealing with the drying of air and gases by dehumidification methods, 


presented at a recent A.S.M.E. meeting. are briefly summarized here. 


Use of 


absorptive solutions, silica gel and activated alumina, are the subjects considered. 


vipeNce of rapidly increasing in- 
terest in the use of adsorptive 
and absorptive dehumidifica- 
tion for air and gases was presented 
on March 19 in New York at a Metro- 
politan Section meeting of the Ameri- 
can Society of Mechanical Engineers, 
arranged by the Society's Process In- 
dustries Division. Three papers were 
offered to an interested group of about 
100 engineers. 

The first paper, prepared by James 
C. Patterson, manager of the Dehydra- 
tion Division of the Carrier Corp.. 
Syracuse, N. Y.. was a general one. 
discussing the need for direct dehumid- 
ification by means of solid adsorbents 
and liquid absorbents, as distinguished 
from the use of refrigeration alone. 
The paper pointed out that dehumidifi- 
cation applications for solid adsorb- 
ents such as silica gel and activated 
alumina, and liquid absorbents such 
as lithium chloride and calcium chlo- 
ride, are becoming an increasingly im- 
portant factor in the molding of air 
conditioning Almost any 
percentage of the total moisture con- 
tent of air or other gases can be re- 
moved by this method without the use 
of mechanical refrigeration, or the 
need for reheating. 


practice. 


Dehumidifying by physical adsorp- 
tion or chemical absorption converts 
the latent heat of the moisture re- 
moved from the air to sensible heat. 
with a corresponding rise in the dry 
bulb temperature. If the temperature 
of available water cannot accomplish 
the subsequent cooling, a_ relatively 
small amount of mechanical refrigera- 
tion can be used, or evaporative cool- 
ing. Of with refrigeration 
alone, the extent of moisture reduction 
is dependent upon the extent of 
temperature reduction, while with 
dehumidification by adsorption or 
absorption, the degree of dehumidify- 
ing is not a function of temperature 
reduction. Therefore direct dehumidi- 
fication is indicated particularly where 
it is necessary to control the humidity 
independently of the dry bulb tem- 


course, 
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perature; where a comparatively large 
part of the total load is latent heat; 
where economies can be obtained 
through the use of gas fuel or steam 
in the dehumidifying phase; or where 
cold water is available for cooling. 
The author pointed out that solid 
adsorbents adsorb moisture or other 
condensable vapor by surface attrac- 
tion and capillarity and condense the 
vapor until the vapor pressure of the 
liquid already condensed approaches 
the partial pressure of its vapor in the 
air. Application of heat readily re- 
activates the adsorbent. In the case of 
absorption, the solutions used have a 
lower vapor pressure of water than the 
partial pressure of water in the air 
and so when moist air is brought into 
contact with such a solution, the lower 
vapor pressure of the liquid tends to 
approach the higher vapor pressure of 
the air with a consequent exchange of 
moisture from air to absorbent. Con- 
stant moisture removing ability can be 
maintained by changing either the 
temperature of the solution or its 


density, the latter by reconcentrating 
the recirculated solution by the appli- 
cation of heat. If desired, moisture can 
be added to air by raising the tempera- 
ture or lowering the concentration of 
the solution. 

As between various types of chemi- 
cal dehumidification, there is no “best” 
method. The choice depends upon the 
type of application, desired perform- 
ance, fuel costs and other factors. Gen- 
erally speaking. solid adsorbents be- 
come more desirable as the extent of 
dehumidification required increases. 
Final choice among refrigeration and 
any of the dehumidification methods 
must, in the last analysis, be based 
upon lowest overall cost, including 
initial and operating costs. 

Normally, it may be considered that 
both dehydration and refrigeration re- 
quire approximately the same amount 
of cooling water for producing equiva- 
lent work. With water available below 
65 deg. F., the selection of dehydra- 
tion equipment becomes desirable. 
Even with relatively high water tem- 
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Left—Pressure type activated alumina gas dryer 


Right —Air conditioning type activated alumina adsorber for air 


perature, chemical methods may be 
preferable where a high latent heat 
load exists, even if supplementary re- 
frigeration is required. Some of the 
cases particularly indicating dehumid- 
ification in industrial applications are 
where: (a) conditions to be main- 
tained are below the equivalent of 45 
deg. F. dewpoint; (b) dry bulb tem- 
peratures above 85 deg. F. or below 
60 deg. F. are required with relative 
humidity from 10 to 50 per cent; 
(c) fixed relative humidity is required 
with wide-range dry bulb temperature 
variations permissible. Among numer- 
ous known applications for dehydra- 
tion equipment may be mentioned the 
manufacture of automobile safety 
glass, drying of air for cupola blast, 
drug manufacture, explosives manu- 
facture, film, fish and gelatine drying, 
manufacture of leather, crayons, plas- 
tics and numerous other products. 
The second paper. presented by E. 
A. Windham, engineer of the Air 
Conditioning Div. of Surface Com- 
bustion Corp., Toledo, Ohio, described 
the use of lithium chloride solutions 
for humidity control and gave figures 
relating to several specific installa- 
tions. Lithium chloride solutions ab- 
sorb moisture from the air owing to 
their low vapor pressure. For example. 
the commonly used 44 per cent solu- 
tion of lithium chloride has the same 
vapor pressure at 90 deg. F. as water 
at 34 deg. F. By maintaining a 44 
per cent concentration and control- 
ing the temperature of the solution, 
either humidification or dehumidifica- 
tion can be accomplished. The sys- 
tem comprises a closed circuit of 
plate type contactor cell, regenerator 
for the lithium chloride solution, heat 
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exchangers for heating and cooling 
the solution, heating or cooling coils 
for the air, circulating pumps and 
fans. 

In the contactor, the humid air 
passes between plates which are 
sprayed with lithium chloride solution 
of the desired temperature and con- 
centration. The solution, containing 
the absorbed water and heated with the 
latent heat of this water, flows to a 
sump from which it .is recirculated, 
part going to a concentrator or regen- 
erator, and part through a cooler (or 
sometimes a heater in winter) and 
back to the contactor. The regenera- 
tor is a plate type contactor through 
which regenerating air is drawn by a 
fan. That part of the solution passed 
through the regenerator is first heated 
to a relatively high temperature to 
raise its vapor pressure so that the 
regenerating air may sweep out the 
water vapor to the desired extent. 

Control of the regenerator is ac- 
complished by a density regulator 
which throttles the regenerating steam 
supply. Sometimes the lithium chlo- 
ride sump is incorporated in the re- 
generator, sometimes it is separate. In 
some installations the solution cooler 
is operated to deliver solution of con- 
stant temperature to the contactor. 
In other cases, a varying temperature 
depending upon relative humidity is 
required, in which case the solution 
temperature is varied by a humidistat 
located in the leaving air stream. 

One important type of application 
of lithium chloride can best be un- 
derstood by examining the accompany- 
ing diagram, which represents a dry- 
ing tunnel installation using recir- 
culated air where constant dry bulb 
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temperature and relative humidity are 
to be maintained. This installation 
employs a separate sump and controls 
the air temperature by a thermostat 
which regulates the cold water sup- 
ply. The leaving air moisture content 
is regulated by a humidistat con- 
trolling the addition of concentrated 
solution to the circulating solution 
contained in the main sump. 


Activated Alumina Uses 


In the third paper, G. L. Simpson, 
vice-president and general manager of 
the Pittsburgh Lectrodryer Corp., 
Pittsburgh, Pa., described a_ large 
number of applications of activated 
alumina for the drying of air and 
other gases. Mr. Simpson pointed out 
that by this means moisture removal 
efficiencies up to 99.9 plus per cent are 
available. Furthermore, such a system 
is readily adaptable to high operating 
pressure and gases are now being 
dried at pressures up to 3,500 lb. per 
sq. in. An additional advantage is 
that almost any available source of 
heat may be used for reactivation. 
Steam pressures as low as 15 Ib. per 
sq. in. are being used for this pur- 
pose while hot waste gases, natural 
and artificial gas and electric heat 
are also used under appropriate cir- 
cumstances. 

In general, two types of activated 
alumina equipment are employed: 
(1) machines for drying air or gases 
from atmospheric up to high pres- 
sure on an intermittent basis, using 
one or more adsorbers for a period 
of hours and switching manually, 
usually to a fresh adsorber, when one 
has adsorbed to capacity; (2) the 
air conditioning type, intended pri- 
marily for partial dehumidification of 
air at about atmospheric pressure, 
for comfort and industrial air con- 
ditioning, and for large-volume dry- 
ing of gases, or air for dryers. 

The first class of equipment is be- 
ing used for drying of controlled at- 
mospheres for metallurgy; drying 
hydrogen for sintering furnaces; dry- 
ing compressed gases; drying com- 
pressed air for dehydrating refrig- 
eration equipment; drying air for 
liquefaction; and drying organic 
vapors. Natural gas drying to pre- 
vent the formation of hydrates in 
transmission lines is accomplished in 
this manner. The air conditioning type 
is being used in the pharmaceutical 
industry for producing air of low 
relative humidity for the tabletting, 
granulating and storage rooms and 
the coating pans. It is being used in 
producing dry air for the drying 
of materials which must be processed 
at a relatively low temperature. 
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How Specialty Lubricants 


In recent years the making of lubricants has become more and more a chemical man- 


ufacturing process instead of a refining operation. Specialty lubricants in the form of 


oils and greases with chemicals added are made by The Lubri-Zol Corp., Cleveland. 


for use in hypoid gears, diesel engines and elsewhere. 


URING THE PAST TEN YEARS the 
D requirements of lubricants for 
automotive and various indus- 
trial uses have exceeded the capaci- 
ties of untreated mineral oils and 
greases formerly suited for nearly all 
applications. The advent of the hy- 
poid gear in motor car and heavy 
commercial equipment design, plus 
increased engine compression ratios 
and the extremely high temperatures 
and pressures encountered in diesel 
engine operation have increased the 
demands made of lubricants. The sig- 
nificance of the growing need for 
special lubricants was appreciated 
early by the founders of The Lubri- 
Zol Corp. of Cleveland, Ohio, organ- 
ized twelve years ago for the study 
and production of additive com- 
pounds and lubricants applicable to 
such problems. 
Extensive research offered the only 
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practical method for the development 
of these preducts Lubri-Zol 
adopted a costly research program 
which has remained one of the basic 
policies of the organization. Research 
in the chemical laboratory has served 
to discover and develop new mate- 
rials for the addition to mineral oils 
qualifying the treated oils for use 
under extreme conditions. A Jabora- 
tory in which untreated and treated 
oils are tested under actual operat- 
ing conditions was established at the 
Case School of Applied Science with 
the cooperation of the Department of 
Mechanical Engineering. A series of 
single and multi-cylinder gasoline 


Steps in the manufacture of grease as carried out in the plant of the Lubri- 
Zol Corp., Cleveland. Lime, soda, and aluminum soap greases are made here 


engines and a single and multi-cyl- 
inder diesel engine are used for test- 
ing crankcase lubricants. Automobiles, 
a Chevrolet, a Packard and a Cadillac, 
are used in shock testing hypoid gear 
and transmission lubricants. These 
tests are carried on over long periods 
of time after which the qualities of 
the lubricants are determined by an 
examination of the conditions of the 
pistons and rings and the tooth sur- 
faces of the gears. Although the test 
set-ups in the laboratory are compar- 
able to road testing, actual testing is 
carried on in cooperation with own- 
ers of large fleets of trucks and buses. 


Additives for Gasoline 


Service and experience are as much 
the product of Lubri-Zol as are the 
various additive compounds which it 
markets and licenses, as additives are 
recommended for use only after the 
refiner’s untreated oil has passed ex- 
tensive laboratory tests and the proper 
blend of additive materials and treat- 
ment has been selected and proven 
satisfactory. Refiners are striving to 
improve their lubricants and reduce 
engine wear by blending the proper 
additive materials with the untreated 
oil. Lubri-Zol also manufactures ad- 
ditive compounds for the treatment 
of gasoline imparting high gum sol- 
vent characteristics to the treated fuel. 

The functions of additive com- 
pounds are fourfold, consisting of (1) 
improvement of the load carrying ca- 
pacity of the lubricant, (2) reduc- 
tion of friction under high loads, (3) 
maintenance of the chemical stability 
of the lubricant at elevated tempera- 
tures and pressures and (4) preven- 
tion of corrosion. Additive concen- 
trates are organic in nature and may 
consist of as many as five or six con- 
stituents. The concentrate does not 
have merely the summation of the 
effects which each separate constitu- 
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Lubricants with chemicals added to impart special properties are stored in 
neat barrel racks as shown above. Note the movable rack loader at right 


ent would have if used alone, but 
produces results which are the coop- 
erative effect of the several ingredi- 
ents. In other words, the concentrate 
is endowed with properties which can 
only be achieved by virtue of the 
modifying effect of each ingredient on 
the other ingredients. The concen- 
trates are added in varying propor- 
tions to the fuels or lubricants under 
treatment. Approximately 4% to 1 per 
cent by weight of additive materials 
is added to treated gasoline, 2 to 4 
per cent to motor oils and as high 
as 8 to 10 per cent to gear lubricants. 


Hypoind Gear Lubricants 


There are three general types of 
treatment used in the manufacture of 
hypoid gear lubricants, namely, (1) 
lead soap, active sulphur, (2) lead 
soap, sulphur saponifiable, chlorine 
compound, and (3) organic sulphur 
compound, chlorinated organic com- 
pound. Calcium dichlorstearate, an 
example of the latter type, is manu- 
factured by Lubri-Zol for use in the 
treatment of lubricants for Cater- 
pillar diesel engines. 

Dr. C. F. Prutton, professor of 
chemical engineering at the Case 
School of Applied Science, has been 
connected with the corporation in the 
capacity of consultant since 1928. 
Dr. Prutton and Mr. Kelvin Smith 
are responsible for the majority of 
patents taken out in this field. Pro- 
fessor A. O. Willey of the Mechan- 
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ical Engineering Department at Case 
School has been a consultant for the 
corporation since 1934 and has been 
responsible for the major work done 
along the lines of actual mechanical 
testing of untreated and treated Jub- 
ricants, 

Processing operations at the plant 
in Wickliffe, Ohio, are segregated 
into three classes consisting of the 
preparation of intermediate chemi- 
cals, blending intermediates of their 
own preparation with those purchased 
from outside chemical manufacturers 
to produce concentrates, and manu- 
facture of finished lubricants, includ- 
ing special greases, motor oils and 
industrial lubricants. Certain of the 
intermediate chemicals blended in the 
concentrates are produced from suit- 
able raw materials while others are 
purchased. The operations are essen- 
tially batch although there are fea- 
tures of some of the equipment which 
make that particular phase of the 
processing automatic and continuous. 
The equipment has been installed to 
lend the optimum flexibility with the 
large volume and variety of products 
prepared with the equipment at hand. 


Storage of Liquids 


Both outside and underground fa- 
cilities are provided for the storage 
of liquid raw materials. Liquids are 
unloaded by gravity from tank cars 
to one of the ten steel tanks compris- 
ing a part of the 150,000 gal. under- 


CHEMICAL & METALLURGICAL ENGINEERING e 


APRIL 1940 


ground storage. Storage facilities 


above ground consist of five 12,000 
gal. and two 25,000 gal. tanks. The 
tanks are heated by submerged type 
tank heaters and a booster pump is 
provided at each tank in combina- 
tion with four larger pumps located 
in the pump house for discharging the 
tanks. Piping and arrangments in the 
pump house have been designed to 
allow maximum flexibility and liquids 
may be pumped directly from the 
storage tanks to all large vessels in 
the plant. Storage space for solid 
raw materials is provided in a room 
60x100 ft. which is maintained at a 
temperature just above freezing dur- 
ing the winter months. 


Preparation of Intermediates 


Preparation of intermediates from 
the raw materials requires such 
processing as mixing and reacting at 
ordinary and elevated temperatures, 
atmospheric and vacuum distillation, 
dehydration, washing and filtering. 
All intermediates do not require the 
same treatment and many items of 
equipment are designed and installed 
for the purpose of performing various 
operations. 

Liquid raw materials usually are 
pumped to one of three covered steel 
tanks of 3,000 gal. capacity each. 
These tanks are used for mixing, re- 
acting and washing. Hot water for 
reactions and washing is supplied to 
these tanks by a Ross heat exchanger 
of a 50 g.p.m. capacity. The tanks are 
well insulated and an auxiliary steam 
jet is installed to make up any heat 
losses. Each tank is equipped with 
a propeller type mixer and remote 
temperature indicating and recording 
instruments. The tanks are connected 
in series and the material being 
processed may pass from one tank 
to another in a cycle operation. 

Dehydration is carried out in a 
steam-jacketed 2,000 gal. steel kettle 
equipped with an individually motor- 
driven planetary type agitator. 

Materials requiring distillation are 
processed in a steam-jacketed, glass- 
lined still of 300 gal. capacity in 
connection with a 3-in. water-jack- 
eted glass vapor column and a water- 
cooled pipe coil condenser. Distilla- 
tion may be carried out at atmos- 
pheric pressure or under a vacuum, 
with remote temperature recording 
of both still and column. 

This apparatus may be used as a 
still or reaction vessel. The still is 
equipped with a propeller-type agi- 
tator for use when the equipment is 
used as a reaction vessel. Gases given 
off during reaction are pumped from 
the top of the vapor column to a lime- 
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stone packed stoneware absorption 
tower equipped with a water spray 
nozzle at the top. The neutralized 
gases in water solution are discharged 
to a drain. As the gases given off are 
dry, corrosion is a minimum consid- 
eration and an ordinary l-in. iron 
pipe is used to connect the column 
with the absorption tower. 

Cooking and blending are carried 
out at elevated temperatures in one 
of three steam-jacketed kettles. One 
1,700 gal. Dopp steel kettle is oper- 
ated at atmospheric pressure and is 
equipped with double-motion scraping 
type agitation. A temperature of 300 
to 350 deg. F. is maintained when 
the kettle is heated with steam and a 
temperature of 450 deg. F. may be 
reached when the material being 
processed is continually recirculated 
through electrically heated coils. Ma- 
terials requiring cooking under pres- 
sure are processed in a Dopp pressure 
cooker of 300 gal. capacity. Cooling 
in both kettles is accomplished by 
running cold water through the jack- 
ets. The two vessels in addition to a 
2.000 gal. steam-jacketed steel blend- 
ing kettle, are driven from a line 
shaft belted to a 20 hp. electric 
motor. A vent pipe connected to a 
central duct and blower is provided 
for each kettle. An electric crane 
serves all three kettles and the de- 
hydrator mentioned previously. The 
tops of the kettles are reached by 
means of a platform. Temperature 
and pressure recording instruments 
and manual controls for each kettle 
are provided at that level. The pumps 
supplying the kettles can be controlled 
directly from the platform as well as 
from the pump house. A three-station 
telephone system provides ready com- 
munication between pump house, 
blending deck and laboratory. This 
equipment is used for blending some 
concentrates and for cooking solid 
greases, as well as for the preparation 
of intermediate chemicals from raw 
materials. 


Blending and Proportioning 


Intermediate chemicals are blended 
in exact proportions according to the 
specifications reached as a conclusion 
from the research findings and data. 
The constituents are proportioned by 
volume and mixed by means of a Lum- 
mus-Cornell homogenizer. When solid 
materials are added to the concen- 
trates they are dissolved in suitable 
solvents, usually one of the other 
constituents, and then proportioned 
just as the other liquids through 
the electrically driven proportioning 
pumps. 

The proportioning pumps are a 
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Steam-jacketed kettles, shown above, are used for cooking and blending the raw 
materials. Top view is taken from the control platform; bottom shows main floor 


part of the homogenizer unit and at 
the Lubri-Zol plant there are three 
units of pumps. The first unit consists 
of five pumps. three small and two 
large, all equipped with vernier set- 
tings giving facilities for propor- 
tioning five materials at one time. The 
two other units consist of four large 
pumps and two small pumps each. 
An indicating thermometer and pres- 
ure gage is mounted on each pump 
and a clutch arrangement on the 
pump drive allows the use of any 
number of the pumps of each unit at 
any one time. All inlet and output 
lines on the units are equipped with 
recording volume meters so that a 
permanent record of all mixtures may 
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be obtained and filed for future refer- 
The first unit is capable of 
pumping a preportioned volume of 30 
g.p.m. while the latter two units each 
have a capacity of 25 g.p.m. 


ence. 


Automatic Homogenizer 


The homogenizer proper consists 
of a 150 gal. aluminum tank operated 
under a 28-in. vacuum. Suspended 
approximately five inches from the top 
of the tank is a concave disc capable 
of rotating at a speed of 1.500 r.p.m. 
The combined liquids from the pro- 
portioning pumps are fed to the cen- 
ter of the disc whereupon they are 
stretched into a thin film which im- 
pinges upon a collector ring causing 
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a violent turbulent action and com- 
plete mixture and homogeneity of the 
constituents. The homogenized film is 
conducted to the bottom of the tank 
from which the collected liquid is 
pumped either to an outlet for filling 
of drums or directly to tank cars. 

The operation of the homogenizer 
is automatic, allowing an entire tank 
car to be filled after setting the pro- 
portioning pumps. The liquid level in 
the homogenizer is maintained within 
definite limits by means of a float con- 
trolling the output of the pumps. The 
pump which discharges the homo- 
genizer is controlled by a_ pressure 
switch located between the discharge 
of the pump and the outlet valve. 
When filling drums, the homogenizer 
tank itself acts as a surge tank and 
the intermittent opening and closing 
of the outlet valve does not affect the 
automatic operation. Proportioning 
units are equipped with air traps in 
the feed lines which automatically cut 
off the pumps when a definite quantity 
of air is present in the lines. This 
device prevents entrained air from 
passing through the pumps and affect- 
ing the proportioned quantities. 


No Cooking at the Refinery 


The concentrates are prepared so 
that they can be blended readily with 
mineral oils at the refinery without 
further elaborate cooking and treat- 
ment. The homogenizer allows the 
mixing and blending of both light and 
heavy materials without the addition 
of heat and is economical from the 


standpoint of both heat and time con- 
sumption. Operation of the homogen- 
izer under a vacuum minimizes air 
entrainment in the finished product. 
Samples are taken periodically during 
the operation of the homogenizer to 
check for uniformity of blends. 


Manufacture of Grease 


In the manufacture of soda or lime 
soap grease, the solid soap stocks are 
conveyed from storage and charged 
into the 300 gal. pressure cooker. A 
volume of base oil is also pumped 
into the pressure cooker and the con- 
tents are saponified at an elevated 
temperature and pressure. This proc- 
ess requires approximately two hours. 
The soap thus formed is blown into 
the 1,700 gal. steam-jacketed kettle 
and blended and cooked with another 
portion of base oil pumped from the 
oil storage. The contents are heated 
and mixed for approximately three 
hours, after which time the steam is 
turned off, water circulated through 
the jacket and the contents cooled. 
When discharging the finished grease 
from the kettle, the grease is passed 
through a Cuno edge type filter. It is 
then weighed and packed into 25 lb. 
pails, or 100 and 400 lb. drums for 
shipping. Aluminum base greases 
cannot be cooled in the kettle itself 
but require cooling in trays where 
they congeal at room temperature. 

The steam generating equipment 
at the plant consists of one stoker- 
fired 150 hp. tubular boiler capable 
of developing 125 lb. pressure. This 


Intermediate chemicals are added to the lubricant in exact proportions by means 
of the Lummus-Cornell homogenizer and proportioning pumps shown in this view 
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boiler serves to heat the plant and is 
used for normal heating processes. 
The plant is heated by means of unit 
type thermostatically controlled steam 
heaters. A 30 hp. oil-fired boiler 
capable of developing 150 lb. pressure 
is used for processes requiring a 
higher temperature and may be oper- 
ated intermittently, as it is shut down 
and re-fired easily and quickly. Both 
boilers are completely automatic in 
operation. Higher temperatures for 
heating liquids during processing are 
obtained by the use of a coil pipe 
heater consisting of four coils made 
of 3-in. steel pipe. An electric immer- 
sion heater is inserted in the end of 
each coil and the pipes are wrapped 
with strip heaters. The entire appara- 
tus draws approximately 200 amp. 
of current and heats materials to 
approximately 460 deg. F. when 
operating at its maximum. It is ther- 
mostatically controlled and the tem- 
perature is recorded continuously. 
The materials from the two Dopp 
kettles are continuously recirculated 
through the heater at the temperature 
required for the blending or reaction 
process being effected. 


Ample Fire Protection 


The plant is equipped with auto- 
matic sprinklers throughout and all 
kettles are equipped with water shed- 
ding covers for fire protection. In 
addition to the sprinkler system of 
protection, Foamite extinguishers are 
stationed throughout the plant and a 
50-gal. portable foam extinguisher is 
at hand. 

The main building is of steel and 
brick construction with a steel super- 
structure. The storage room is of steel 
construction with corrugated sheet 
metal side walls. The plant is located 
on a siding of the New York Central 
Railroad and approximately 300 ft. 
from a main highway. Separate Joad- 
ing platforms for box cars and trucks 
are maintained. 

A control and research laboratory 
is located at the plant while the cor- 
poration maintains a chemical re- 
search laboratory in Cleveland, as well 
as the testing laboratory at Case 
School. Approximately 6,000 tons of 
products are shipped from the Wick- 
life plant annually. The Company 
and its affiliated companies employ 
40 chemists and research men and 
35 salesmen, all chemical engineers, 
in addition to the plant and office 
employees. 

Grateful acknowledgment is made to 
Mr. Arch L. Foster and to Mr. Harry 
E. Johnson, Plant Superintendent, 
who lent their wholehearted coopera- 
tion in the preparation of this article. 
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Vaporization Equilibria 


A year ago Chem. & Met. published a chart for shortening the time required for equi- 


librium calculations. 


In the present article the time is cut still further by new charts 


which eliminate all but three of the preliminary trial calculations. 


ENGTHINESS OF SOLUTIONS to prob- 
lems in equilibrium vaporiza- 
tion for multi-component mix- 
tures makes graphical methods desir- 
able. Mindful of the fact that a cer- 
tain amount of computation is un- 
avoidable, the graphical method de- 
scribed herein attempts to minimize 
the latter. Most cut and try calcu- 
lations require time out of proportion 
with the relative importance of the 
solution. When an_ engineer is 
slightly off stride, the trial and error 
method with its test calculations be- 
comes an exceedingly painful affair. 
A maximum of three tries will suffice 
in the method described. It is felt 
that for mixtures of more than five 
or six components, as is often the 
case, the decreased number of tries 
and calculations should be advan- 
tageous. The working quantities 
have been chosen so that there is con- 
formity with the units encountered 
most often. 

The theory upon which the method 
is based is derived here for complex 
mixtures following Henry's and 
Raoult’s laws, where the vapor pres- 
sures lie between those of the pure 
components. 

Henry's law, the more general rela- 
tionship may be stated as: 

y = Kx (1) 
y,x=the mol fractions in the 
vapor and liquid state, re- 
spectively, for a given com- 
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temperature, ¢t. Material balances, 
on a mol basis. can be made. (Sub- 
scripts denote components). 
Feed, X=X,+X:4-X;+- (3) 
Residue liquid, L=L,+L.4+ L, (4) 
Resulting vapor, V=V,+V.4+ .V, .(5) 
X=V+L (6) 
X=V:4+L, etc. (7) 
Applying Henry’s law for any given 
component: 
V./V=K,L,/L (8) 
Eliminating V: between (7) and 
(8), solving for Li: 
L:=X,/ (KV/L+1) (9) 
Equation (4) may be rewritten as: 
L=X,/(KV/L+1) + 
+X,/(KWV/L+1) (10) 
Designating the denominators of 
the right hand terms of equation (10) 
as Q., Qs, ete., we may condense 
(10) to 
L==X/Q (11) 
Now if we assign a range of values 
to K and plot V (in mol per cent) vs. 
Q, a family of curves is established. 
(Fig. 1) The abscissa is V, in per 
cent. The ordinate is (KV /L+0.1) 
in order to increase the clarity of the 
curves for the lower values of K. 
Hence, where it is significant in the 
calculation, the graphical value of Q 


must be corrected by the factor, +0.9. 

In order to determine V, the mol 
per cent vaporization for a given mix- 
ture, first determine X, P and K for 
each component, from available data. 
Then assume three values for V over 
a range straddling the expected true 
value. For each value of V, deter- 
mine Q (corrected if necessary) for 
each component using the appropriate 
K curve on Fig. 1. Determine L from 
Equation (11). Also determine L by 
simple calculation using the assumed 
value of the per cent vaporization, V. 

In Fig. 2 are plotted the assumed 
and graphically determined 
vs. the assumed values of V. Two 
curves are obtained, one obviously a 
straight line, the other a curve de- 
pending on the slope of the dominant 
K curve for the mixture over the 
chosen range. The intersection of 
these two curves is the desired value 
of V. 

An illustrative example will make 
clear the use of the plot and the 
method of solution. (The correction 
factor of +0.9 has been applied to 
the graphical values of Q.) Given: 
Hydrocarbon mixture distilled at 
= = 75 Ib. per sq.in.abs., and t = 125 
deg. F. 

A study of the vapor pressures in- 
dicates that the probable value of V 
lies between 40-60 per cent. Assume 

(Please turn to page 249) 


ponent. 
experimentally  deter- Table I Table Il 
for a given Wt. Mol Ib. x. per cent; per cent—17.43 
component Wt. per sq. mols K 
Raoult’s law, a special case of Ib. In. abs. feed — ate ry 
CsHs-875 44 235 13.08 3.4 
Henry's law, may be stated as: CsHw 1.87 4.14 
CsHw —450 58 77 7.75 1.03 Cs ’s+- 1.165 9.35 
y = (2) Cs’s+-850 78 15 10.90 _ 0.2 L=16.93 mols 
P the vapor pressure of any 31.73 mols 
component at the given 
temperature. Table I Table IV 
~ = the total pressure of the sys- V=35 per cent; L—65 per cent==20.61 V=55 per cent; L==45 per cent—14.27 
mois mois 
aon tem. Component Q x/Q Component Q X/Q 
Consider now a multi-component CsHs 2.84 4.60 CsHs 5.18 2.52 
mols is vaporized at pressure, 7, and L=19.32 mols L=14.64 mols 
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Explosions That Weren't Planned 


Once more Dr. Berl draws from his rich background of World War experierice to bring 


us a word picture out of the past. This time it is a story of tragedy—of fires, explosions 


and death — resulting from carelessness in chemical plants. 


NOW the story can be told. Twenty-five years ago when 
the Central Powers of Europe were desperately taxing the 
capacities of their explosives plants, accidents abounded. 
Strict censorship and more glamorous stories from the front 
kept the news comparatively secret. Later there seemed to 
be little point in recounting the behind+the-front tragedies. 
But now with a large portion of the world once more at war, 
belligerent explosives factories again operating at capaci- 
ties and a new generation in charge, the story of a former 
head of the Austrian munitions industry takes on new sig- 
nificance. Indeed Dr. Berl’s tale is a fascinating one. 


The moral of his story is not that explosives are dangerous, 


so beware; but rather that haste makes waste. Statistics show 
that there are only six industries (of the 30-odd major 
classifications) that are safer than explosives manufactur- 
ing (accident frequency rate for 1938 was 7.53 as compared 
with 7.66 for automobiles, 7.93 for chemicals, 37.00 for min- 
ing and 46.38 for lumbering, according to N.S.C.) Accidents 
in the industry were then as now the result of carelessness, 
not ignorance. In war-time because of the high rate of pro- 
duction and oftentimes lower caliber of man-power, care- 
lessness increases. So we join with Dr. Berl in saying to 
explosives makers in those nations again at war: Let not 
your zeal for speed replace your efforts for safety.—Editors. 


Y ITS VERY NATURE, work in an 
B explosives plant would seem to 

be unsafe. Actually the acci- 
dent frequency rate in the explosives 
industry is much lower than in most 
industries. Admittedly the materials 
handled are more dangerous, the 
chances for accidents greater. Why 
then is the accident record so clean? 
There can be but one reason. Work- 
ers and employers realize the danger 
and are prepared for it. They are 
careful and take every precaution for 
safety. 

Their knowledge and experience 
in safe practices has been paid for 
with the lives of many men. They 
endeavor to investigate an accident 
before it occurs rather than after- 
wards. Plants are equipped with all 
sorts of safety devices, and workers 
are thoroughly instructed in their use. 
That is the situation today. 

Twenty-five years ago chemical men 
knew a lot about safety in explosives 
plants too, though not as much as 
today. Yet in the accidents the au- 
thor is about to describe, ignorance 
seldom played a part in the tragedy. 
More often a fire or explosion was 
purely and simply the result of care- 
lessness—a carelessness engendered 
by speed, by demands for greater and 
greater output, by the use of substi- 
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tute workers and substitute raw ma- 
terials. Now as then, production fa- 
cilities in many countries are again 
operating at peak level, making ex- 
plosives faster and faster for a world 
gone mad. This then is the reason 
the author would like to cite a few 
instances of disastrous accidents from 
his own experiences. 

In an Austrian government picric 
acid plant about 5,000 lb. of picric 
acid, half of it suspended in nitric 
acid and half of it in a powdered, 
dry state, exploded. Thirty-five men 
were lost—-30 killed by the crumbling 
walls and the other five who were in 
the room where the explosion took 
place, completely atomized. The ter- 
rible accident happened during the 
crystallization of picric acid from 
warm nitric acid to obtain larger 
crystals for detonating purposes. 
Afterwards hundreds of experiments 
were conducted to find the cause of 
the explosion. The phenomenon 
could not be reproduced and only 
later it was found that an exploding 
shell, shot erroneously into this build- 
ing from a nearby proving ground, 
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was the cause of the explosion. This 
case illustrates the difficulty of find- 
ing out the causes of explosions. In 
most cases the men who could tell 
something about the accident are 
killed, their lips sealed forever. 

In another case waste water con- 
taining emulsified droplets of nitro- 
glycerine was sent through a big con- 
tainer submerged in the earth. Par- 
tition walls allowed the fine droplets 
to settle. At certain places stop- 
cocks of stoneware were provided so 
that the nitroglycerine could be re- 
moved. It was in the cold November 
of 1916 when some reparation work 
had to be done. The mason who was 
in charge was asked not to turn the 
stop-cock because half-frozen nitro- 
glycerine might have been formed. 
However, this man must have turned 
such a stop-cock, exploding a half- 
frozen crystal which in turn set off 
the remaining nitroglycerine (about 
100 lb.). The man was killed. A 
block of concrete from the upper part 
of the reservoir was projected into a 
warehouse where about 1,000 lb. of 
nitroglycerine was being washed. 
Every man with experience in this 
field would expect another explosion 
to result, but for some unknown rea- 
son nothing happened and further loss 
of life was prevented. 


4 
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Fire and explosion hazards still exist in chemical industry today, but as a rule chemical workers are so accident conscious 


that the industry has a better safety record than many less hazardous industries. 


Above is a view of a smoky chemical 


factory fire in Kearny, N. J., that caused a blackout of New York’s West side on March 19, 1940. The blaze started in the 


disinfectant division of the White Tar Chemical Corp. 


A series of explosions followed as tanks of naphthalene became over- 


heated. A high wind carried the smoke from the blaze across the Hudson river and over Manhattan 


A German powder plant was de- 
stroyed completely with the loss of 
many lives during the war because of 
improper construction. Various parts 
of the plant were connected so that 
solvent vapors mixed with air, prob- 
ably in the explosive range, trans- 
mitted an explosion which took place 
in one of the powder houses to all 
of the other buildings. An explosives 
plant must be constructed so that the 
various houses are not connected by 
any kind of channel. If explosive 
liquids like nitroglycerine have to be 
transported within the plant from one 
house to another, syphons should be 
used which work only during a rather 
short time and must be opened and 
drained at the end of each operation. 
Then if something happens the ex- 
plosion is localized to one building. 

Oftentimes these plants are built 
of a material which will disintegrate 
into dust in case of an explosion and 
will not form heavy pieces which may 
be projected into another building 
and cause an explosion there. Fre- 
quently, the buildings are constructed 
with a solid roof which cannot be 
pierced by incendiary bombs or by 
heavy pieces from explosions. Three 
walls are built quite solid, and the 
fourth wall very light so that an ex- 
plosion will destroy one wall only. 
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If possible. wood as a construction 
element should be avoided. The au- 
thor knows of an accident which hap- 
pened before the first great war when 
picric acid was being dried. This 
was done in a building made of wood 
and light steel construction. When 
a fire broke out, the wood building 
burned and radiated a tremendous 
amount of heat which overheated the 
10,000 lb. of picric acid stored in the 
building. Probably a piece of glow- 
ing steel construction fell into the 
overheated picric acid and caused the 
explosion which took about 200 lives. 
Floors and walls of workrooms in 
explosives factories should be made 
without joints: otherwise, some of the 
explosives may be deposited in the 
joints, become unstable and cause fire 
and explosion. A French explosives 
factory was destroyed by such a 
cause. Also jointless floors and walls 
should be cleaned quite often. 
Naturally, smoking, open flames 
and the use of electric motors which 
give off sparks must be avoided. We 
know from experience how careless 
people become after they have han- 
dled explosives for a short time. Dur- 
ing the war the author saw a small 
depot of explosives where a man was 
smoking a cigarette. He had before 
him open cans filled with calcium 
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carbide. At any time an explosion of 
acetylene formed by the humidity in 
the room could have taken place and 
set off the entire depot of explosives. 

In a Belgian rayon plant an acci- 
dent took place whereby one of the 
glass capillaries which were used at 
that time for spinning nitro rayon. 
broke. A jet of collodion under a 
pressure of about 50 atm. was pro- 
jected into the air and met an open 
are lamp. The collodion was ignited, 
the fire went back to the spinning 
machine and destroyed the whole 
spinning room, this time without loss 
of life. One cannot be careful enough 
in all those cases where explosives 
and volatile flammable solvents are 
involved. 

There is a tendency in our modern 
technique to substitute continuous 
operations using relatively small 
amounts of explosives for discontinu- 
ous operations using large quantities 
of materials. Certainly this tendency 
is in the right direction. Through 
progress in the chemical engineering 
field, many older plants have been 
improved with great success. New spe- 
cial safety devices are used. For ex- 
ample, in mixing, if a stirrer does not 
work, a pump which is on an inde- 
pendent electric circuit can carry out 
the necessary mixing operation. The 
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author knows of the following case 
of an explosion in a large German 
dye-stuff plant. Benzene was to be 
nitrated by introducing mixed acid 
(nitric and sulphuric) and water into 
benzene. This mixture had to be 
stirred. The operator did not start 
the mixing device before the mixed 
acid was introduced, or else the 
stirrer stopped during the operation. 
At any rate a large quantity of the 
heavier mixed acid was in the bot- 
tom of the container partly filled with 
the lighter benzene when the stirrer 
was started. Suddenly a tremendous 
amount of heat was formed by the 
violent nitration. Benzene evaporated, 
formed an overhead flammable mix- 
ture with air and was ignited. The 
whole plant was destroyed. By a com- 
bination of stirrer and pump, which 
must be started before nitration, such 
an accident could not take place. 


Safety Devices Now Used 


All kinds of safety devices are now 
used in this field. If in a closed ves- 
sel a certain pressure is reached, a 
safety plate is destroyed and the com- 
pressed gases which otherwise would 
destroy the whole installation can es- 
cape before the critical pressure has 
been reached. The introduction of 
all kinds, especially of automatically 
registering, instruments has brought 
an increased safety in plant opera- 
tions. 

Temperature and pressure play an 
important role. If their control is 
neglected, severe consequences may 
follow. At a place which is now No 
Man’s Land on the Western Front, a 
terrible explosion took place in the 
winter of 1921 which cost about 30 
lives. Trinitroanisol, an explosive re- 
lated to picric acid, was being con- 
verted into a kind of permissible ex- 
plosive. It had to be melted and then 
mixed with ammonium nitrate. In spite 
of the use of steam pressure re- 
ducing apparatus, an overheating of 
the trinitroanisol took place. First a 
fire broke out and when men rushed 
to extinguish the fire, a terrible ex- 
plosion took place, killing all of 
them. 

Carelessness and combinations of 
unfortunate accidents are often the 
cause of disaster. The author knows 
of a case where in a TNT plant no 
thermometer was used. The plant was 
destroyed by an explosion. In an- 
other case during the war. the well- 
known mixture of TNT and ammon- 
ium nitrate 60/40 was being prepared 
to fill shells. By an accident the pipe 
leading this molten mixture from the 
reservoir to the shells was obstructed. 


The foreman took a piece of wire, 
heated it until it was red hot and 
tried to remove the obstruction by 
melting the explosive with the hot 
wire. The result was an explosion that 
cost the lives of many men and de- 
stroyed much valuable material. An- 
other case happened in a peacil fac- 
tory where nitrocellulose lacquer was 
sprayed on wooden pencils. Large 
quantities of unstable nitrocellulose 
were formed and accumulated in this 
machine. There must have been much 
carelessness in the plant because dur- 
ing the working hours a man tried to 
make some changes on such a ma- 
chine with an electric borer. Prob- 
ably by overheating or by a spark, 
the remaining unstable nitrocellulose 
material was ignited. A very hot dart- 
ing flame followed by fire killed about 
50 workers who were locked up in 
this room. For accidents of this kind 
there is no excuse and the responsible 
engineers and foremen should be 
imprisoned. 

Other explosions of this kind took 
place in two nitro rayon factories. In 
big steel containers collodion, a solu- 
tion of nitrocellulose and ether alco- 
hol, was pressed with compressed air 
through filters. This operation was 
carried out more than 100,000 times 
without an accident. In these two 
cases accidents took place probably 
because some unstable guncotton ig- 
nited the compressed mixture of 
ether and air which was within ex- 
plosive limits. Terrible destruction 
and loss of many lives were the con- 
sequences. This wrong system, using 
air, was replaced afterwards by the 
use of compressed flue gas poor in 
oxygen, or by the use of hydraulic 
pumps for the transportation of the 
honey-like collodion through filtering 
material. 


Accidents Can Occur in Handling 
And Storing Explosives 


Production facilities are not the 
only places where caution is re- 
quired. Oftentimes accidents occur in 
the handling and storage of flamma- 
ble explosive material and chemicals. 

For military purposes storage of 
high explosives is necessary. They 
may be stored in light, small houses 
surrounded by thick inclined dams so 
that if by an unfortunate accident an 
explosion takes place in one of these 
magazines, it will not be transmitted 
to other magazines. 

In 1917 a heavy explosion took 
place near Vienna where large 
amounts of explosives were stored. 
There were four large magazines in a 
line. each 1,000 ft. from the next. One 


contained nearly 1,000,000 lb. of black 
gunpowder; the next 500,000 lb. of 
smokeless powder in barrels; the next 
magazine contained shells for 12 in. 
mortars; and finally, another maga- 
zine contained several hundred thou- 
sand hand grenades. Pv an unfortu- 
nate accident an Italian mine which 
was stored near the black gunpowder 
magazine exploded, shot itself into 
the magazine, and ignited the black 
gunpowder. After a fraction of a sec- 
ond the second magazine containing 
smokeless powder exploded. The ex- 
plosion wave removed the roof of the 
third magazine without doing any 
harm to the big shells and their con- 
tent. Then the wave of explosion 
reached the fourth magazine. It re- 
leased the safety pins on the hand 
grenades exploding them one after 
another. 


Formula for Destructive Radius 


This accident allowed the confirma- 
tion of a formula for destructive ra- 
dius of explosives given by the French 
fire damp commission. The radius ex- 
pressed in meters through which an 
explosion causes heavy destruction of 
buildings by compression and _ by 
vacuum is equal to a constant mul- 
tiplied by the square root (or in some 
cases by the cube root) of the weight 
of the exploding material expressed 
in kilograms. The value of the con- 
stant for high explosives is about 10 
and for black gunpowder is about 5. 
This formula seems to be right for 
complete explosions. Those working 
in this field make a distinction be- 
tween explosion and deflagration. De- 
flagration is an incomplete explosion 
where the end products of a com- 
plete explosion of the nitrogen-con- 
taining explosive—nitrogen, carbon 
dioxide, carbon monoxide, water and 
hydrogen—are not obtained. One finds 
in the deflagration gases larger 
amounts of nitric oxides, hydrogen, 
carbon monoxide and methane. 

Such a deflagration took place in 
1921 when about 5,000 tons of a mix- 
ture of ammonium nitrate and am- 
monium sulphate were decomposed in 
a German dyestuff plant near the 
French border. Before the storage of 
large quantities, many experiments 
were made to find out if such a mix- 
ture (which was used as a fertilizer) 
would explode if limited amounts of 
permissible explosives were used for 
loosening the hard masses. About 
30.000 shots were fired without any 
accident. When this accident hap- 
pened a deflagration took place which 
took about 600 lives, injured 1,900. 
and completely destroyed the silo in 
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which 5,000 tons of this apparently 
harmless mixture were stored. A real 
explosion of such a great quantity 
would have had worse consequences. 
The explanation of this unfortunate 
accident can be found probably in two 
reasons: First, this mixture of am- 
monium nitrate and ammonium sul- 
phate in which ammonium sulphate 
acts as a diluting agent was not made 
carefully enough. At certain places, 
instead of 50 per cent ammonium ni- 
trate, 75 or 80 per cent ammonium 
nitrate was present. Second, the men 
working in this silo may have over- 
charged the bore hole and caused, 
instead of a harmless small explosion 
with one or two pounds of explosives, 
the deflagration of those 5,000 tons of 
the mixture. 

A similar case was observed after 
the war when ammon powder (a mix- 
ture of ammonium nitrate, carbon and 
some aromatic nitro compounds) was 
stored in a fertilizer plant. Under 
the influence of humidity of the air 
and certain changes in the structure 
of ammonium nitrate, this mixture 
became quite hard. When word came 
to ship this mixture, shots were fired 
in this explosive system. In this case 
a full explosion took place whereby 
lives and the whole plant were de- 
stroyed. 

Powder magazines have to be pro- 
tected against lightning. The 
called Faraday cage which surrounds 
those houses with a metallic cage has 
not proved to be a perfect solution 
for the protection against lightning. 
Now in most cases lightning rods are 
put on top of the walls and it seems 
that this system worked rather well. 


Protect Against Heating 


One has to protect the magazines 
in which explosives are stored against 
higher temperature. It is known that 
several men-of-war have been lost be- 
cause the ship designers placed the 
magazines for smokeless powder 
above the boiler or engine room, just 
at those places where the highest 
temperature on the whole battleship 
exists. We know now that it is wise 
to cool artificially those storage rooms 
for explosives in battleships so that 
the explosives do not become unstable. 

About 19 years ago a terrible ex- 
plosion took place in the Southern 
part of Switzerland. A company pro- 
duced nitrogen peroxide by freezing 
it out from the so-called air combus- 
tion gases. These gases contained 
about 1% per cent nitric oxide which 
was converted into nitrogen peroxide 
by oxidation upon cooling. They 
used for this freezing out process 
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either toluene or gasoline cooled 
down to about —70 deg. C. Through 
a leak caused by corrosion the or- 
ganic material combined with the 
liquid nitrogen peroxide. Instead of 
decomposing this dangerous and un- 
stable mixture with water, the works 
manager kept it for about 7 days dur- 
ing the heat of July, 1921, when the 
temperature averaged more than 100 
deg. F. As a consequence several 
thousand pounds of the unsafe mix- 
ture exploded, destroyed the whole 
plant and killed about 25 people. 


Also Avoid Freezing 


One has to be careful not to keep 
dynamite at such a low temperature 
that the nitroglycerine may freeze. 
Half-frozen nitroglycerine, as men- 
tioned previously, is very dangerous. 

In 1908 when the famous Jungfrau- 
bahn in Switzerland was built, 65,000 
lb. of dynamite exploded. To avoid 
the freezing of nitroglycerine, this 
dynamite was stored in a_ tunnel 
which was overheated locally by an 
electric oven. This explosion allowed 
the observation of the so-called zone 
of silence. The sound waves were 
reflected in higher stratas, returned 
to the earth, went back into the at- 
mosphere, etc. At places near the 
explosion nothing was heard and at 
certain places far distant, where the 
reflected sound waves reached the 
earth, the sound could be heard. 

It is of great importance not to 
store materials of different chemical 
character together in the same store- 
room. In the field of explosives we 
know that several serious accidents 
have resulted from neglect of this 
basic rule. One should never store 
explosives which may decompose 
slowly, like dynamite or smokeless 
powder, with other explosives which 
explode directly without previous de- 
composition like black gunpowder. 
One should never store oxygen-con- 
taining material, like ammonium ni- 
trate or chlorate, or perchlorate, in 
wooden barrels. These substances 
should be stored in fireproof build- 
ings. 

It is of great importance that in 
these magazines the formation of 
sparks should be avoided. Special 
electric motors and telephones must 
be used. If possible. they should be 
mounted in adjacent rooms. To avoid 
sparks, workmen use shoes which 
contain copper or bronze nails. This 
has the advantage that electrical 
charges which often can be observed 
may be drawn off to the earth. Elec- 
trical charges are dangerous. Several 
fires and explosions have been caused 
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by the formation of sparks when dry 
nitrocellulose was removed from in- 
sulating bases like wood. Today we 
use dryers made from bronze or cop- 
per which are connected with the 
earth, or better, we avoid the use of 
strongly dielectric dry cellulose ni- 
trate. 

There was another case where 
again by the combination of several 
improbable happenings an accident 
took place. In a war plant ammonia 
gas was produced from calcium cyan- 
amide which always contains cal- 
cium carbide. This ammonia gas, 
therefore, contained acetylene. The 
gas was stored over a saturated water 
solution of ammonia in a big steel 
container. Unfortunately, a chain 
was connected with a float made of 
copper. An explosible compound of 
acetylene and copper was formed. 
Through movement of the float, 
sparks formed and ignited this mix- 
ture of ammonia-acetylene and air 
which was unfortunately within the 
explosive limits. Besides the com- 
plete destruction of the container, two 
men lost their lives. 

The storage of large amounts of 
flammable substances like gasoline, 
benzene, toluene, ethyl ether, and 
carbon disulphide should be made in 
containers which are filled with flue 
gas or nitrogen or any other non- 
flammable gas containing no or very 
little free or bound (for example 
nitric oxide) oxygen. Under these 
conditions no danger exists. It has 
been found advantageous to put into 
gas inlets and outlets of big reser- 
voirs, filling material of small size, 
or sieves. Then any source of ex- 
plosion from outside cannot be trans- 
mitted to the interior of this contain- 
er which may contain a fuel-air mix- 
ture within explosive limits if flue 
gas is not used. 


Conclusion 


The author has not ventured to 
cover the whole field of safety in pro- 
ducing and handling explosives and 
flammable substances. He has tried 
to point out some of the salient prob- 
lems in this large field based on his 
own experience. He does not believe 
that there is a possibility of avoiding 
accidents 100 per cent because un- 
happy influences and the human ele- 
ment play an important role. By 
using the maximum of care and tak- 
ing advantage of the progress science 
and industry have made and are mak- 
ing every day, accidents which take 
many lives and destroy valuable 
goods can be further reduced in num- 
ber and perhaps eventually eliminated. 
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Chemurgical Highlights 


Some of the most outstanding new products and processes based 


on the products of the American farm were discussed at the 


meeting of the Chemurgic Council. 


HE SIXTH annual Chemurgic Con- 

ference of agriculture, industry 

and science which was held at 
Chicago, March 27-29, brought forth 
some particularly interesting techni- 
cal developments. Some few of the 
highlights are mentioned below. 


Hydrolyzed Wood Filler for Plastics 
—Hydrolyzed wood (that is sawdust 
or chips partially processed in the 
plastics process) makes an excellent 
filler for use in the production of 
phenolic resins. Plastics of this type 
have a greater flow with hydrolyzed 
wood than with wood-flour filler and a 
greater moisture resistance, 25 to 30 
per cent more hydrolyzed wood than 
wood flour can be used; it is estimated 
that by this means a saving of one or 
two cents per pound can be effected 
in the production of a filled Bakelite 
molding product.-Carlisle P. Wins- 
low, director, Forest Products Labora- 
tory, Madison, Wis. 


Processed Charcoal--A__ processed 
charcoal made from wood wastes will 
form the basis for new electrochemical 
and electrometallurgical industries. 
The Ruziclea process involves three 
essential steps: first, destructive dis- 
tillation of wood with recovery of by- 
products; second, pulverizing of char- 
coal and mixing with byproducts tar; 
third, final coking, with further re- 
covery of byproducts, especially gases. 
The possible uses of wood coke, made 
from forest wastes, as compared with 
coal or coal-coke of even the highest 
grades obtainable, lies in its relative 
freedom from ash and its complete 
lack of sulphur and phosphorous. It 
is estimated that the cost of a ton of 
finished coke would be about four 
dollars per short ton.—John H. Gel- 
lert, plant manager, American Cast- 
ing Service, Watertown, Wis. 


Starch—-An Opportunity—The sweet 
potato starch plant in Mississippi pro- 
duced 2,500,000 Ib. last season. A 
plant, it is estimated, may be built 
at a cost of $50,000, including a de- 


hydration unit. The South could oper- 
ate 200 such starch plants and thus 
replace the imports of foreign root 
starches amounting to 500,000,000 Ib. 
annually.—-Victor H. Schoffelmayer, 
Dallas (Texas) Morning News. 


Castor Plants—Ilt is believed that the 
castor plant will yield not only a prized 
vegetable oil but also two kinds of 
high grade cellulose in its tall stalks 
and ricin, an insecticidal poison, from 
its leaves. Utilization of all three 
products is likely to make possible a 
domestic castor plant industry.—Vic- 
tor H. Schoffelmayer. 


Ethyl Cellulose--Ethocel, ethyl cel- 
lulose can be spun, and woven into 
textiles, or employed in lacquers in 
conjunction with nitrocellulose, to 
which it contributes toughness and 
flexibility—Donald L. Gibb, Dow 
Chemical Co., Midland, Mich. 


Leather Finish, Wallboard—A suspen- 
sion or dispersion of soybean meal in 
formaldehyde solution upon evapora- 
tion of the water yields a hardened 
protein possessing increased water re- 
sistance. It has been found to be par- 
ticularly important as a leather finish, 
because of its mildly acid character, 
increased water resistance, and flex- 
ibility. Also, it has been used to pro- 
duce from kraft paper a cheap, lami- 
nated board possessing high strength 
and having a large potential outlet in 
the form of wallboard and_ similar 
building material—R. T. Milner, 
director. U. S. Regional Soybean In- 
dustrial Products Laboratory, Urbana, 


Chemicals From Soybean—Approxi- 
mately one-fourth of the weight of 
the soybean is made up of a carbo- 
hydrate fraction. What can be done 
with this material? There are galac- 
toses, pentosans, arabans, hemi-cel- 
lulose, pentoses, hexoses and other 
bodies in this mixture. No processing 
beyond the primary meal derived on 
oil extraction can fail to consider 
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this carbohydrate fraction. A vast 
amount of research still lies ahead 
before the preblems in this field are 
worked out. This is one of the fertile 
fields still unexplored and unexploited. 
—W. C. Gangloff, chemical director, 
Drackett Co., Cincinnati, Ohio. 


Cigarette Paper—On Sept. 3, 1939, the 
very day the World War No. 2 was 
declared, the first sheet of paper was 
produced by the first large American 
cigarette paper mill. This should have 
made the smokers of this country 
happy for it assured a domestic source 
of supply. A decorticating plant for 
defibering flax straw was established 
in the Imperial Valley of California, 
where straw was delivered by the in- 
fant but growing flax industry. The 
paper mill was built in Pisgah Forest, 
North Carolina. Four large paper ma- 
chines working 24 hours a day are 
now turning out cigarette paper for 
the American cigarette producers.— 
Harry H. Straus, president, Ecusta 
Paper Co., Pisgah Forest, N. C. 


Dextrose—This material can be made 
in great quantity, for our problems are 
no longer those of production but of 
acceptance and recognition of what 
dextrose is, what it will do and how 
well it will do it—H. H. Schopmeyer, 
director of research, American Maize- 


Products Co., New York, N. Y. 


Man’s Greatest Achievement—Civil- 
ization began with the deliberate at- 
tempt to grow and to plan and to 
produce a more assured food supply. 
And civilization advances just as that 
supply becomes more secure. It is 
like the snowball rolling down hill. 
The freedom from fear of starvation 
affords the leisure to observe, to study, 
to plan, to research, to invent. And the 
fruits of such are more leisure and 
more development, more advances, 
always in a geometric progression. 
The best fed nation is always the most 
progressive, the most active in the 
struggle to raise its standards, how- 
ever high they may already be. And 
we owe all to that ancient ancestor 
who observed the sprouting of that 
seed that probably fell on her hus- 
band’s grave some tens of thousands 
of years ago. Are we not to call these 
beginnings of a crude agriculture as 
“Man’s Greatest Achievement” for all 
we possess and enjoy above the aver- 
age of the African native of the most 
primitive tribes—the Bushman of the 
Kalahari, or the Hottentot of Nama- 
qualand—is founded on the directed 
evolution of the science and art of 
agriculture—Walter S. Landis, vice- 
president, American Cyanamid Co. 
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CONCLUSIONS 


ULP AND PAPER ranks as one of 
Prarerica’ leading industries. For 
many years it has been increas- 
ing steadily in size and appears headed 
for an even more enviable position in 
this country. The improved standards 
of living, higher educational stand- 
ards and changing economic condi- 
tions have been accompanied by an 
increased per capita consumption of 
paper. We are now using paper in 
place of wooden boxes, as a substi- 
tute for cotton bags, and instead of 
glass milk bottles. In fact, the appli- 
cations for pulp and paper are far 
too numerous even to be listed here. 
The importance and tremendous 
size of the pulp and paper industry 
may be appreciated by consideration 
of the following data taken from the 
1937 United States Census of Man- 
ufactures. There were at that time 
841 pulp and paper mills, which gave 
employment to 151,682 persons. The 
total payroll was $212,621,000. Ma- 
terials, fuels and purchased electric 
energy cost $721,101,000. The value 
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PULP AND PAPER MAKING is a truly chemical process industry. It is a consumer in 


large volumes of an impressive list of chemicals. Chemical reactions are used 
through out the production of all of the so-called chemical pulps: sulphite, sul- 
phate and soda. Many unit operations and unit processes are depended upon, and 


chemists and chemical engineers are being employed in increasing numbers. 


Although chemical engineers, have only been employed by the industry during 
the past few years there are already more than a thousand in the various pulp 


and paper mills of this country. 


They enter the mills via the research and development department or as as- 
sistants to the operators, and from these beginnings soon become assistant super- 
intendents, and superintendents. Already a few have risen to the executive posi- 


tions of vice-president in charge of research and operations, and president. 


In the last few years the industry has probably made more outstanding progress 
in the application of chemical engineering methods and processes than any other 
industry outside the strictly chemical field. Yet the problems that remain unsolved 
plus the new ones that are constantly being created by the developments occuring 


within the industry are so numerous that a far larger number of chemical engineers 


than are now employed in the industry might be kept busy for many years. 


of the products manufactured during 
the year was $1,205,132,000. These 
data could be increased 10 to 15 per 
cent by including the converting di- 
vision of the industry. This has not 
been done as the manufacture of 
paper bags, boxes and the like is 
principally a mechanical operation 
and therefore offers little attraction 
to the chemical engineer. 

Perhaps it would be easier to vis- 
ualize the enormous size of this great 
industry, if it is realized that there 
are approximately 850 mills distrib- 
uted over this country, each mill 
employing on an average 180 workers 
and producing goods valued at $1,434,- 
000 annually. This would be equiva- 
lent to 18 mills in each of the states 
manufacturing products valued at 
over $25,000,000 and giving employ- 
ment to 3,160 persons. 

The pulp and paper industry is 
not new like the automobile, radio 
and airplane industries, but had its 
origin in antiquity. Unlike these new 
industries it existed long before the 
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day of modern scientific developments 
and methods. It was a craft handed 
down from father to son, or acquired 
by each worker during long years of 
manual training. However, as Ernst 
Mahler, vice-president of Kimberly- 
Clark Co., has stated in an address 
before the American Paper and Pulp 
Association, “Economic conditions 
have forced the paper and pulp in- 
dustry, as probably the last one of 
the big basic industries of the coun- 
try, to the necessity of scientific man- 
agement—to a recognition of the fact 
that their process is one of chemical 
engineering.” Or as Westbrook Steele, 
managing director of the Institute of 
Paper Chemistry, has stated, the in- 
dustry has undergone a _ transition 
from an industry founded upon an 
art to an industry controlled by and 
developed through science. 

When the industry did finally come 
to realize the advantages to be de- 
rived from adoption of scientific meth- 
ods it went to the firms of consulting 
chemists for advice. For years Ar- 


nd 
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thur D. Little, Inc., was the official 
consultant for the American Paper 
and Pulp Association. 

An instance of this sort was the 
case of a West Coast mill which was, 
in 1909, in the habit of employing 
Dr. Little’s firm regularly. A repre- 
sentative of that organization made 
trips from Boston to the Coast from 
time to time, spending as much as 
a month on a visit to the mill. Finally, 
the visits became so long and the 
correspondence between trips so ex- 
tensive and burdensome that the rep- 
resentative of the consultants was 
induced to become associated with 
the paper company. Thus the pulp 
and paper industry on the West Coast 
first added a full-time technical man 
to its staff. 

The policy of depending upon 
chemical consulting firms for tech- 
nical advice was before the days 
of chemical engineering. And as the 
custom of appealing to these chem- 
ists for assistance was practiced for 
many years the industry acquired 
the habit of speaking of all tech- 
nical men as chemists, a_ practice 
it has never completely abandoned. 


Truly a Chemical Industry 


Pulp and paper making is truly a 
chemical industry. A long list of 
chemicals are consumed in the sev- 
eral processes of manufacture. Lime, 
limestone, sulphur, and soda ash 
enter into the production of pulp 
by the sulphite process; lime and 
soda ash are used in the soda proc- 
ess; salt cake, caustic soda, sul- 
phur are used in the sulphate proc- 
ess. Titanium dioxide, zine sulphide, 
lithopone and other pigments are 
consumed in the effort of controlling 
the color and opacity of papers. 
Chlorine and sulphur dioxide are 
used in bleaching. While alum, casein. 
starch, rosin, china clay, silicate of 
soda and numerous other chemicals 
are employed in sizing, coating and 
other paper making operations. In 
addition to the softening agents or 
plasticizers which have become rec- 
ognized as standard raw materials, 


i.e., glycerine, inert sugar, corn sugar, 
and sulphonated oils, a number of 
other materials have been introduced, 

“Added evidence of the chemical 
nature of the industry is found in 
the numerous chemical transforma- 
tions which take place in its pro- 
cesses,” as John D. Rue has pointed 
out (Chem. & Met. vol. 33, p. 15-17). 
“Sulphur is burned to SO, and the lat- 
ter absorbed by lime, limestone, dolo- 
mite, or soda ash to form bisulphites, 
sulphites, sulphurous acid and mix- 
tures of them; soda ash is causticized 
with lime; salt cake is reduced to 
sodium sulphide; chlorine is con- 
verted into hypochlorite; not infre- 
quently salt is electrolyzed to produce 
chlorine for local consumption and 
caustic soda for distribution, occa- 
sionally hydrogen, a byproduct of 
the electrolytic process, becomes the 
raw material for some local chemical 
process by which other chemical prod- 
ucts are made for the market—sodium 
resinate is made to react with alumi- 
num sulphate in the sizing of paper 
and is used with glue in a manner 
to render the latter insoluble when 


Where sulphite cooking liquor is made 


for Shelton, Wash., mill of Rayonier, Inc. 


deposited and dried upon the fibers; 
casein and glue are made the basic 
cementitious constituents in the com- 
position of mineral coatings for paper. 

“The chemical 
ated in the preceding paragraph are 
for the most part not peculiar to the 
pulp and paper industry. As basic 
chemical reactions they are merely 
adapted to the needs and purposes 
of the pulp and paper manufacturer. 
The chemical disintegration of wood 
by the various processes of digestion 
is, on the other hand, especially char- 
acteristic of that industry as are also 
the processes by which the fibers are 
bleached and purified in their prep- 
aration for use in the paper mill. 

“In the manufacture of paper from 
the pulp, the chemical nature of the 
operation is frequently lost sight of 
in the maze of intricate, extensive 
and delicate mechanical operations 
which are required. Those mechanical 
operations have as their chief ob- 
jective, however, the modification of 
the colloidal properties of the fibers, 
the distribution of the fibers into a 
wet mat or sheet, the development 
of cohesion between the fibers by 
pressing, and the removal of water 
and the breaking of the colloid by 
means of heat. Related to the major 
reactions are various side reactions 
such as the coating of the fibers 
with water-resistant materials, the 
hydrolytic disintegration of the fiber 
by means of heat or the action of 
acid, or the effect of electrolytes in 
the water suspending medium upon 
the colloidal nature of the fibers. 
Some of these side reactions are de- 
sirable and some are to be avoided; 
all should be controlled, as_ their 
effect upon the quality of the prod- 
uct may be vital.” 

Another reason for grouping pulp 
and paper making with the chemical 
industries is the fact that many of 
the chemical engineering unit opera- 
tions and processes are employed. 
For example, in the production of 
sulphate pulp the wood is chipped, 
cooked, hydrolyzed in the digester, 
washed, screened, filtered (thickened) 


processes enumer- 


New Rayonier bleached sulphite pulp mill at Fernandina, Fla. 
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refined (fibers are hydrolyzed and 
reduced in size). In the chemical re- 
covery department the spent black 
liquor is evaporated, incinerated and 
smelted to a fused mass. The black 
ash is leached. The solution is clari- 
fied to remove suspended carbon and 
slime. Green liquor is causticized to 
form the white or cooking liquor. 

In the bleaching operation, chlorin- 
ation, causticization, shredding, and 
washing, are among the unit opera- 
tions and processes. And, of course, 
throughout all the processes in the 
industry fluids handling. solids hand- 
ling. heat transfer and filtration are 
used. 


Chemical Engineers in the Mills 


While chemisis gradually became 
a recognized essential for testing raw 
materials and controlling cooking 
liquors, it was not until very recent 
vears that a demand for chemical 
engineers developed. They first en- 
tered the paper industry via the 
acid plant of the sulphite mill or 
the chemical recovery plant in the 
soda or sulphate mill, solely to assist 
in the operation of strictly chemical 
processes, as Clark C. Heritage has 
stated. (Chem. & Met., Vol. 44, p. 


9-13, 1937). They did. however, soon 
begin to apply more or less scientific 
methods of evaluation to the product. 

Even at the present time the in- 
dustry does not have a classification 
of employees termed “chemical engi- 
neers” as do other industries. Never- 
theless, their value is greatly appre- 
ciated and the last few years have 
witnessed an important influx of chem- 
ical engineers into the pulp and paper 
mills of this country. “The modern 
pulp mill now employs three to four 
times as many technical men as it did 
five years ago. Control of operations 
is under engineering supervision and 
the industry will move forward” (Har- 
old R. Murdock, Chem. & Met., Vol. 
14, pp. 4-8, 1937). 

Much the same thought was ex- 
pressed by W. M. Shoemaker, secre- 
tary. National Vulcanized Fibre Co. 
(Technical Association Papers, Series 
17. No. 1, p. 47) when he said,“ .. . 1 
believe it to be inevitable that tech- 
nically trained men will be in charge 
of mill operations. It is coming to 
pass, it cannot be stopped. As man- 
agements employ operating men with 
technical backgrounds, there will not 
be half the difficulty we are experienc- 
ing now, with only practically trained 


Top—First newsprint mill in the south is the Southland Paper Mills, Herty, Tex. 
Bottom—Refining of sulphate pulp in jordans in mill of Southern Kraft Corp., 
Georgetown, C. 
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men rubbing against only technically 
trained men. I think this thing will 
disappear in 15 or 20 years as the 
older type, educated in the mill only, 
pass away and the newer type of oper- 
ating-technical man takes more or less 
charge with the confidence and back- 
ing of the management.” 

Already the number of chemical en- 
gineers in the industry has reached 
a thousand. A majority of these men 
are in the research and development 
department, or are assistant superin- 
tendents; many are pulp mill super- 
intendents while a few have already 
reached the positions of assistant man- 
ager, manager, and other executive 
capacities. 

The increase in appreciation of the 
technically trained man, in particular 
the chemical engineer. also is _re- 
flected in the growth of the Technical 
Association of the Pulp and Paper In- 
dustry, which came into existence 25 
years ago. This organization has 
grown rapidly during the past ten 
years and has a membership at the 
present time of over 1,600. Most of 
this increase is due to the influx of 
chemical engineering members which 
now number approximately 600. It is 
not at all uncommon to have a chem- 
ical engineer at the helm of the Asso- 
ciation. In fact, this year, all three 
executive officers, secretary, vice-pres- 
ident and president, are chemical en- 
gineers. 

Most of these engineers came from 
the chemical engineering departments 
of the Massachusetts Institute of 
Technology and other colleges offer- 
ing a general course. However, there 
is an increasing demand for engineers. 
who have in addition to this under- 
graduate study, specialized training in 
the field of pulp and paper technology 
such as is given at the Institute of 
Paper Chemistry at Appleton, Wis. 
This is especially true in research and 
development work. 

This Institution was started at Law- 
rence College in the fall of 1929 by 
19 Wisconsin pulp and paper mills. 
One of its ideals is to provide a 
means by which men can be trained 
at the graduate level by specialists 
specifically for the pulp and paper 
industry. It is not intended to com- 
pete with or duplicate any of the well 
known functions of existing institu- 
tions. It is dedicated to the purpose 
of obviating in the industry the malad- 
justments existing between industrial 
education and research, according to 
its managing director, Westbrook 
Steele. 

Today, the young chemical engi- 
neering graduates enter the industry 
as laboratory technicians or as oper- 
ators’ helpers. They next become oper- 
ators, assistant superintendents in the 
pulp or paper mills, superintendents 
in the pulp mill. But this is not true 
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Sequence of Operators and Flow of Materials in the Pulp and Paper Industry 


From Bulletin No. 168, Vocational Training for the Pulp and Paper Industry, Federal Board for Vocational Education, Washington, D. C. 


Engineer 
Fireman 


Hostler 


Yard train conductor 


Switchman 


WOOD YARD OPERATORS 
Locomotive crane operator 
Fireman 
Bucketman 
Toploader 


Hot pond man 
Sawyer 


Log haul operator 


Tail sawyer (slasher saws) Final wood 
Tail sawyer (steam carriage) 
Drum tender or power barker 
Wood sortér or block puller 


WOOD ROOM OPERATORS 
Wood hacker 
Hand barker man : 
Knotterman (knotting machine) 
inspector (splitterman) 
Chipperman 
Screen tender 
Inside wood bandler 


| 


L 
GROUND WOOD SULPHITE OPER- SULPHATE OPERATORS SODA OPERATORS RAG OPERATORS 
k man Sulphate cook a cook an per asher er 
bin Sulphate cook helper Washerman (brown stock) Apron operator 
Stone sharpener Suiphur wheeler Washerman Sereenman 
eckerman each he 
Deckerman and helper of lime Bleacherman (bleach stock ) 
Recovery foreman ecovery foreman Pp 
a (milk of lime Evaporatorman Evaporatorman Pulper or brokeman 
Sulphite cook and helper Rotary tender or furnace Incineratorman 
Blow pit man and helper fireman Liquor maker 
quor er ro 
Filterman (Oliver) Gas producer 
Lime kiln operator Soda tester 
Lime slaker 
Salt cake wheeler 
Lime wheeler 
| 
WET ROOM WET ROOM WET ROOM WET ROOM 
OPERATORS* OPERATORS * OPERATORS * OPERATORS * 
Filterman Filterman Filterman Filterman 
Screen diver Screen diver Screen diver Screen diver 
Wet machine tender: Wet machine tender: Wet machine tender: Wet machine tender: 
Rod machine od machine machine Rod machine 
Cameron machine Cameron machine Cameron machine Cameron machine 
Roll skinner Roll skinner Roll skinner Roll skinner 
man Lapman Lapman Lapman 
Wet sheet taker Wet sheet taker Wet sheet taker Wet sheet taker 
Wet lap trucker Wet lap trucker Wet lap trucker Wet lap trucker 
Conveyorman Conveyorman Conveyorman Conveyorman 
Stock handler Stock handler Stock handler Stock handler 
Pulp piler Pulp piler Pulp piler Pulp piler 
Shredderman ‘edderman Shredderman Shredderman 
Tankman Tankman Tankman 
| 
PAPER MILL OPERATORS 
Beater engineer 
The machine 4 POWER PLANT 
moking lap in the dry recom ERA 
identical with the paper ma- Size and alum man op TORS 
chine without the calender rolls Yankee machine: Fourdrinier machine: y' Stationary engineer 
sud the felts run throughout Machine tender achine tender Machine tender Turbine operator 
the dryers. Back tender Back tender Back tender Head fireman 
Third band Third hand Third hand Fireman 
Fourth hand Fourth band 
Broke beater man 
General cleaner Electrical repairman 
l 
MAINTENANCE 
LOFT DRYER OPERATORS DEPARTMENT 
Machine tender Head oiler 
Back tender Oiler (general) 
Third hand Oiler (wood room) 


SUPERCALENDER OPERATORS 


Supercalenderman 
Supercalender helper 


clerk 
Head coreman 
Core muker 
Core cleaner 
Koll inspector 
Marker 


FINISHING DEPARTMENT OPERATORS 
Foreman of paper handlers 


Roll finisher 
Weigher 


Cutterman helper 
Brokeman for cutter room 


Wrapper and liner cutter Cutter girl 

Rewinding operator Oswego press cutterman 
Pony roll finisher Sorting girl 

Assistant head finisher Folding girl 


Hamblet duplex cutterman Sheet finisber 


SHIPPING DEPARTMENT 
OPERATORS 


Sheet loader (white manila) 
Car liver 
Checker 
Carman 
Trucker 
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Oiler (wet room) 
Saw filer 
Pipe fitter 
Belt repairman 
Painter 
Sprinkler 
Pump inspector 
Millwright: 

Ww room 
Sulphite mill 
Sulphate mill 


Filterman 
Junkman 


TECHNICAL 
CONTROL 


Pulp tester 


Note.—The above o tions 
are essential to the industry. 
To avoid confusion, the relation 
or connections are not Indicated. 


: 
| 
| Scaler 
/ 
| | 
3, 
Soda mill 
Paper mill fa 
Stockman 
| 
Paper tester ae 
Paper tester (laboratory | Sa 
assistant) 
245 


Bleached sulphite pulp mill of the Soundview Pulp Co. 
at Everett, Wash. 


in the paper mill for the industry still 
demands that its paper mill superin- 
tendents come up through the ranks 
as it is essential for them to have had 
paper machine experience. Chemical 
engineers also have become assistant 
managers, managers, vice-presidents 
and presidents. 

The executive of a large Pennsyl- 
vania paper company has stated, “In 
some cases the new graduates are 
placed in subordinate positions in the 
operating processes to obtain the nec- 
essary practical experience. In our 
company it has been the rule to place 
these men in the research or the con- 
trol laboratory where they have direct 
contact with the manufacturing proc- 
esses and from this beginning they 
develop either into positions of super- 
intendents of mill departments or po- 
sitions in the research and process 
control laboratories.” 

“A few years ago, the first chemical 
engineers were employed,” according 
to Thomas Luke of West Virginia Pulp 
and Paper Co. “After working in the 
research and development department 
for a year or two they were sent into 
the mill to carry on process investiga- 
tion, under the supervision of the 
head of the department. Those engi- 
neers who demonstrate ability to get 
along with other employees, naturally 
may become assistant superintendents, 
superintendents, and mill managers. 
The chemical recovery department is 
generally in charge of engineers. 

“Experience with chemical engi- 
neers in recent years has demonstrated 
that there is a definite need for them 
in the industry because many of the 
operations are of a chemical engineer- 
ing nature and it is generally admitted 
that there is room for improvement.” 

Another method used to fit the col- 
lege trained man into the organiza- 
tion of a large pulp and paper com- 
pany was explained by Ernst Mahler 
of the Kimberly-Clark Co., before the 
American Pulp and Paper Associa- 
tion. He stated that college men must 
be very carefully assimilated. In his 


246 VOL. 47 © CHEMICAL & METALLURGICAL ENGINEERING e¢ No. 4 


Champion Paper and Fibre Co. is adding a paper mill 


to its Houston, Tex., pulp mill. 


company they are passed, first into 
the research department where they 
are given technical problems and 
taught to refer to scientific literature 
so as to solve their problems in a 
technical way. They are studied to 
find the type of work for which they 
are best fitted. All departments must 
requisition the research department 
for technical help. When requisitions 
arrive, these men are passed to the 
technical, laboratory or research 
jobs which they seem best suited for. 
If not satisfactory, they are released. 
If satisfactory, their training does not 
stop here. From then on they are re- 
sponsible to their department tech- 
nical staff superintendent for growth. 
He outlines study courses for them, 
examines them periodically in knowl- 
edge, and criticizes their attitude 
toward problems to see that a tech- 
nical or scientific attitude is main- 
tained. In other words, the new tech- 
nical man is checked up to see to it 
that he gets the equipment or knowl- 
edge and experience necessary to do 
his work satisfactorily. 

But the operating departments are 
not the only ones beckoning to the en- 
gineer. The sales departments of 
paper manufacturers and sales agen- 
cies are now beginning to add chem- 
ical engineers to their staffs. It is ob- 
vious that a member of the sales or- 
ganization having a fundamental 
training in chemical engineering, as 
well as a thorough knowledge of the 
paper mill operations and properties 
of its products, is well equipped to 
solve customers’ problems and win 
new friends for the manufacturer. 

In commenting on the policy of the 
Mead Corp., in regard to these ques- 
tions, John Traquair states, “Paper- 
making is no longer an art, it is a 
science, and as it covers so many unit 
operations it is a fertile field for the 
chemical engineer. Our practice is first 
to give the chemical engineer experi- 
ence in the research and development 
divisions to acquaint him with the 
present and future problems; then 
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frequently a period in the control 
laboratory where the quality of the 
raw papermaking materials are 
checked, as well as the inspection de- 
partment where the quality of the fin- 
ished product is checked. After some 
experience in actual operation a de- 
cision has to be arrived at. generally 
in conjunction with the individual, as 
to whether he should go into sales 
service which generally leads through 
sales to executive positions, or remain 
in the operating department with the 
ultimate goal of an executive position 
in the mill. Some men prefer, however, 
to go back to research and develop- 
ment. In every case the final decision 
rests with the temperament and capa- 
bilities of the individual.” 


Trends and Problems 


The unsolved problems that already 
concern the industry plus those which 
are being created by the vast devel- 
opments that are now taking place as- 
sure a growing demand for chemical 
engineers in the pulp and paper in- 
dustry for the next decade at least and 
perhaps much longer. 

Even a casual inspection of a few 
mills is sufficient to impress upon the 
visitor the pressing need for improve- 
ment in the process of digesting the 
wood chips. The very fact that five or 
six different methods of washing the 
pulp free of spent cooking liquor, lig- 
nin, and other non-cellulose materials 
indicates a lack of fundamental 
knowledge of the operation. Not 
enough fundamental data are known 
about the refining of pulp. The ele- 
ments of refiner design with power 
consumption, capacity and property 
development should be investigated. 
Again, several very different types of 
refiners are being used at present. 

A problem of major importance 
from a dollars and cents standpoint is 
corrosion of equipment. While it is 
most destructive in the sulphite mill, 
the sulphate and soda mills find corro- 
sion of equipment a source of con- 
stant trouble. A recently completed 


4 
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Consolidated Water Power and Paper Co.’s sulphite pulp and paper mill 
at Wisconsin Rapids, Wis. 


survey of the materials of construc- 
tion situation in the sulphate industry 
shows that the industry is groping in 
the dark. But materials are being tried 
to a surprising extent and some day 
the most economical metals to use for 
black liquor evaporator tubes, the lin- 
ings of diffusers, stock lines, and the 
like will be established facts. 

Problems such as these will mul- 
tiply with the continued expansion of 
the industry. Since 1936, about 25 
mills have been built in this country 
and the end of the construction pro- 
gram is not yet in sight. At the pres- 
ent time the capacities of some of 
these big new mills are being in- 
creased as much as 10 per cent. In 
one case a paper mill is being added 
to the pulp mill. Converting plants 
are springing up in the neighborhood 
of many of the new mills. These new 
mills are much larger than any previ- 
ously in operation and the equipment 
is required to operate at far greater 
speeds than ever before. All of this 
increases the problems of the engi- 
neering staff and calls for better 
trained management. 

The first newsprint mill in the 
South has just begun to operate, plans 
for two have been announced, and if 
they are successful it is predicted by 
those well informed in the industry 


Chillicothe, Ohio, mill of the Mead Corp. 


that others will be built south of the 
Mason and Dixon Line. The news- 
print is being made from Southern 
groundwood and partially bleached 
sulphate pulp, which is a radical de- 
parture in manufacture. 

This great increase in the capacity 
of the pulp and paper industry of this 
country is expected to create an excess 
of production in lean years to come. 
This situation is sure to increase com- 
petition, in which case the individual 
mills will be forced to improve quality 
of paper and reduce manufacturing 
costs. This will call for more en- 
gineers. 

The building of these enormous 
mills in the South, which for the most 
part are sulphate producers, is hav- 
ing its effect on the smaller sulphate 
mills of the Middle West. No longer 
can the smaller mills compete for 
large volume business with the great 
mills of the South. Nevertheless there 
is a very definite place for them in 
the industry, for they are more flexible 
and consequently are in a better posi- 
tion to bid on orders for specialties. 

For generations the sulphite divi- 
sion of the industry had been “king.” 
Even the advent of the sulphate indus- 
try at the turn of the century and its 
subsequent remarkable progress did 
not threaten its supremacy until the 
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almost explosive expansion of a few 
years ago. But this changed the situ- 
ation for the new sulphate mills gave 
the industry a greater capacity of sul- 
phate pulp than sulphite for the first 
time in history. 

With the greatly increased demand 
on forests for wood to supply the 
mills, an effort has been made to use 
other woods in addition to pine and a 
few hard woods. Just how many of the 
woods can be used is still unknown. 
Progress is slow for each wood re- 
quires the development of a special 
method of treatment. 

Few efforts were ever made to 
bleach fully the sulphate pulp, but 
with the greatly increased volume of 
this type of pulp there has come a 
concerted effort to bleach part of the 
output so that some of the unbleached 
and bleached sulphite markets might 
be captured. Both the chlorine sup- 
pliers and the pulp manufacturers 
have cooperated in developing meth- 
ods of bleaching the sulphate pulp 
without loss of its inherent strength. 
The results have been bleached sul. 
phate pulps of a high degree of 
whiteness. 

Attempts are being made to utilize 
southern woods for sulphate pulp 
that will be suitable for the rayon in- 
dustry. This is a natural develop- 
ment since these woods are said to be 
most easily cooked by this process, 
and as most of the rayon industry is 
located in the south. 


Waste Disposal and Stream Pollution 


Waste disposal and stream pollu- 
tion are of national importance. They 
have received so much attention in re- 
cent years that the mills have been 
giving serious thought and effort to a 
solution. But the problem is not an 
easy one, and is apt to prove to be 
fatal to a few mills unless an eco- 
nomical solution can be developed. 

Waste sulphite liquors have become 
so troublesome in Wisconsin that ten 
manufacturers have announced their 
intention to study collectively the 


Mill of the Powell River Co. at Powell River, B. C. 
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problem of disposal. The Sulphite 
Pulp Manufacturers’ Committee on 
Waste Disposal has been organized to 
conduct research and other investi- 
gations. 

The first work to be undertaken is 
the study of the biological phase of 
waste disposal, and the employment 
of a consultant of high standing has 
been authorized. He will have at his 
disposal the laboratories and facilities 
of the Institute of Paper Chemistry. 
Following this study, it is contem- 
plated that a pilot plant will be 
erected and operated for the purpose 
of determining the feasibility of the 
results of the laboratory work. 

Concurrently with the foregoing 
program, the committee has author- 
ized a careful and exhaustive study of 
all presently known processes for 
handling waste liquors through evap- 
oration and incineration. 

Another phase of the program, 
which is much more profound, in- 
volves the question of utilization 
through the production of byproducts 
which may find or create an entirely 
new market, 

The Marathon Paper Mills Co. of 
Wisconsin has been engaged for many 
years on pioneering research and com- 
mercial developments in the disposal 
and utilization of waste  sulphite 
liquor. The objectives of their inves- 
tigation have been first to reduce the 
stream pollution incident to the dis- 
charge of this liquor into waterways 
and second to supplement the value 
of the cellulose pulp by realizing on 
the commercial potentialities of the 
large tonnage of non-cellulose organic 
matter going to waste in such liquor. 

The work has resulted in the devel- 
opment of the Marathon-Howard 
processes. Waste sulphite liquor is 
now being treated on a commercial 
scale by these processes at the Roth- 
schild, Wis. mill resulting in a re- 
duction in steam pollution and the 
manufacture of a variety of products 
for use by the pulp mill and for sale. 

While the waste liquors from the 
sulphate mills give some concern they 
are not the problem that are the sul- 
phite liquors. However, the sulphate 


mills have the serious unsolved prob- 
lem of odor with which to contend at 


once. 
Chemical Byproducts 


Expansion of the boundaries in 
pulp manufacture are likely to include 
the whole field of wood utilization and 
particularly the development of by- 
products from pulp manufacture, 
which will have a pronounced influ- 
ence upon the fundamental economic 
structure of the pulp industry as D. C. 
Everest, then president of the Ameri- 
can Paper and Pulp Association, 
stated in his address before the Cana- 
dian organization at its recent annual 
meeting. Here are a group of prob- 
lems that rest upon the shoulders of 
the technologists and the foresters. 

Mr. Everest was speaking from ex- 
perience, for his own concern, the 
Marathon Paper Mills Co., has been a 
leader in the recovery of byproducts 
from pulp production. Already boiler 
fuel, vanillin, tanning materials, plas- 
tics and other products are being ob- 
tained from waste sulphite liquors 
(Guy C. Howard in Chem. & Met., 
Vol. 46, pp. 618-619, 1939). 

Another important producer of by- 
products is the Champion Paper & 
Fibre Co. Harold R. Murdock, re- 
search director of that organization re- 
cently expressed the view that the by- 
products may eventually become of 
equal importance with the pulp itself. 
(Paper Trade Journal, June 3, 1937.) 

A source of chemicals is also found 
in the waste material obtained in the 
production of Masonite board prod- 
ucts. When the wood is exploded, a 
portion of the hemi-cellulose is broken 
down to hexosans and pentosans and 
other products due to the steam pres- 
sure and to the organic acids formed 
during the heat treatment and explo- 
sion. These and part of the lignin are 
water soluble and it is necessary to 
free them from the fibrous material 
before making the board. Methods for 
the recovery of furfural, acetic and 
formic acids have been developed. 
This work is in the semi-commercial 
plant stage and plans are now being 
considered for the erection of a large 


plant to house this proposed new de- 
partment (Chem. & Met., Vol 47, pp. 
95-98. Feb. 1940). 

The discovery of new and useful 
products which may be made from 
lignin have been announced by the 
U.S. Forest Products Laboratory at 
Madison, Wis. They will mean the 
salvage of approximately 1,400,000 
dry-weight tons dumped into the 
streams annually by paper and cellu- 
lose mills. Their commercial use will 
also eliminate pollution and disposal 
problems faced by the mills. 

The importance of lignin as a raw 
material was emphasized by Prof. 
H. K. Benson of the University of 
Washington when he told the Cana- 
dian Chemical Convention at Yan- 
couver, “The greatest economic waste 
in the world today is lignin.” In the 
pulp industry, for every ton of pulp 
produced, there is roughly an equal 
amount of materials from the original 
wood to be found in the waste liquors. 

For some years the sulphate mills 
have been recovering tall oil and 
crude turpentine, but recently inter- 
est in the recovery of the fatty acids 
has spread to many other mills. 
Among the other chemicals now re- 
covered should be mentioned tannic 
acid and tars. Thus a whole new 
chemical industry is being built suc- 
cessfully on waste products so abun- 
dantly available as to create stream 
pollution problems in many parts of 
the United States. 

The space only permits the brief 
mention of a few of the problems that 
wait solution by chemical engineers 
and an even smaller number of the 
tremendously important trends that 
promise to change the course of the 
industry. However, engineers who 
are interested in pursuing the subject 
further are referred to numerous 
other problems of a chemical engi- 
neering nature and industrial trends 
in the pulp mill that are discussed by 
Harold R. Murdock (Chem. & Met., 
Vol. 44, pp 4-8, 1937) and to the 
problems and trends in the paper mill 
which are covered by Clark C. Heri- 
tage (Chem. & Met., Vol. 44, pp. 
9-13, 1937). 


Sulphate pulp mill of the Brown Paper Mill Co.. West Monroe. La. 
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USEFUL EMPIRICAL EQUATION FOR CORRELATION OF 
CHEMICAL ENGINEERING TEST DATA 


D. S. DAVIS 
Chemical Engineering Dept. 
Wayne University 


Detroit, Mich. 


| THE CORRELATION of chemical 
engineering test data it frequently 
happens that y will plot linearly with 
respect to x except for a section where 
there is a decided bump in the curve 
as shown in the accompanying figure. 
It is the purpose of this note to show 
how an equation can be fitted to such 
data since this case is not covered 
in texts on empirical equations and 
graphical methods. 

A plot of the data found in the table 
shows the line to be straight below 
values of x = 3 and above values of 
x = 8.5 suggesting that a linear equa- 
tion might be supplemented with a 
correction term, 6, which would add 
appreciably to y for central values of x 


Typical curve for which an equation may 
be derived by the method described 


and become negligible for both high 
and low values of x as 


yrzax+b4+3 
where a and 6 are constants and where 
= a/(e” + (1) 


In this expression, p = (X — x) and 
r = (x—X) where X is the value of x 
corresponding to the maximum devia- 
tion of y from the straight line 


—~ax+b 


and 2/2 is this deviation. Where 
x = X, (X —x) and (x -—X) are zero 
and hence e“’ and e"" are 1 so that 
6 = 2x/2. Two or three trials are 
enough to choose a value of n such 
that the desired conditions are met. 
In the table the column headed y’ 
gives values of y’ = 0.5362 x + 0.017 
and was determined by the method of 
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Typical applications of this type of 
empirical equation have been encoun- 
tered in viscosity data for aqueous 


salt solutions and in the thermal 
conductivities of aqueous glycerol 
solutions (Chem. & Met. 46, 356, 


1939). 


VAPORIZATION EQUILIBRIA 
(Continued from page 235) 


35, 45, 55 per cent as trial values of 
V. For each value proceed to deter- 
mine the Q from the plot. using the 
K determined in Table I. See Tables 
Il, Ul, IV. 

From Fig. 2: the plot of determined 
and assumed L values shows an inter- 
section at V=50.75 per cent. For 
sake of accuracy this value is checked 


in Table V. 


V = 50.75 per cent 
L = 49.25 per cent = 15.60 mols 
Table V 
Component X/Q 
CsHs 4.49 2.91 
2.10 3.68 
Cs ‘s+ 1.211 9.00 


L=15.59 mols 
A review indicates that the accur- 


averages from the initial and final acy of the method plus its time saving 
. } | | | three pairs of x and y values. Next feature makes it more desirable than 
mE | “7 | ial follows the column headed y — y’ many trial and error methods ordi- 
6 — i: which is intended to be matched by narily used. 
| 
2 ae Bra values of 6. The maximum value of 
5 . an Pp 6 = y-y’ is 0.7 so that 2 = 2(0.7) = 
| fA | | 1.4. This maximum value occurs at x Per cent vaporization is determined by 
4 | ra ee = 5.75 which must be the value of X. means of a chart such as is shown below 
| | Two or three trials indicate a suitable 
vTTtrttinse TT value of n to be 1.3. These values of 2! 
| n, a, and X are substituted in (1) and \ Va 
the equation is easily evaluated by 20 
2 means of a log-log slide rule or a table 
of exponentials. The balance of the \ 
1 computations are as indicated in the 19 
| table; comparison of calculated and Assumed 
0 | observed values of y showing agree- 18 ‘ 
0 2 4 6 38 10 12 ~ment to be satisfactory. 2 \ 
x \ 
j '7 
Tabulated Calculations and Comparison of Observed and Calculated Values Gra, wosty - 
x y’ y-y Pp np + y 16 
0.30 0.50 0.285 5.25 6.825 920 0.001 920 0.002 0.287 
1.10 2.00 1.089 3.75 4.875 131.5 0.01 131.5 0.011 1.100 
1.60 3.00 1.626 2.75 3.575 35.7 0.03 35.7 0.039 1.665 
2.30 4.00 2.162 0.138 1.75 2.275 9.74 0.10 9.84 0.142 2.304 15 
3.30 5.00 2.698 0.602 0.75 0.975 2.65 0.38 3.03 0.462 3.160 
3.80 5.75 3.100 0.700 0.00 0.000 1.00 1.00 2.00 0.700 3.800 
4.00 6.50 3.502 0.498 -0.75 -0.975 0.38 2.65 3.03 0.462 3.964 
4.15 7.50 4.038 0.112 “1.35 2.275 9.10 0.142 4.180 i4 
5 -2. -3.575 5.7 0.039 4.614 
5.10 9.50 5.111 -3.75 -4.875 0.01 131.5 131.5 0.011 5.122 
5.90 11.00 5.915 -5.25 -6.825 0.001 920 920 0.002 5.917 V, Per Cent 
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i Machinery, Materials and Products 


Stainless Industrial Fittings 


A RECENT development of the Tri- 
Clover Machine Co., Kenoska, Wis., is a 
complete line of stainless steel indus- 
trial type fittings for use with light-gage 
seamless stainless steel tubing. Mest 
fittings are machined with a standard 
Acme thread for heavy service. In cer- 
tain instances, standard iron pipe threads 
are available. For high pressure work, 
gasket seat fittings may be supplied, but 
standard 45 deg. ground joints are ordi- 
narily furnished. The line is made in 
sizes from 1 to 4 in. and includes prac- 
tically all common types of fittings, such 
as long and short radius ells, tees, 
crosses, unions, flanges, reducers, adap- 
ters, 45-deg. fittings and a variety of both 
packed and sanitary type valves. 


Rubber-Metal Bond 


AFTER SEVERAL YEARS of research, the 
Hewitt Rubber Corp., Buffalo, N. Y., has 
announced a method for bonding soft 
rubber and neoprene to steel and alu- 
minum by hot vulcanization. The new 
process is said to yield exceptionally high 
adhesion strength with remarkably good 
aging qualities. Adhesion strengths of 
500 to 750 lb. per sq.in. are said to be 
obtained. The new bond is recommended 
for service temperatures up 200 deg. 
F. although work is continuing with the 
aim of extending this range to 250 deg. 
F. or higher. 

The new process, known as Dura-Bond, 
modifies the rubber chemically in such 
a way as to permit vulcanization both to 
the metal and to the outer rubber layer. 
The process is being used for producing 
rubber-covered rolls and cylinders and 
for attaching hose to metal nipples. 


High Capacity Filter 


A NEW FILTER said to yield unusually 
low filtration costs for water, solvents, 
pharmaceutical products, oils and a wide 
range of chemicals, is the 28-tube Fulflo 
filter recently announced by Commercial 
Filters Corp., 40 Macallen St., Boston, 
Mass. The filter consists of a shell, base 
plate and cover with 28 replaceable 
filter tubes made of cotton yarn, wound 
by a special method on screen cores. The 
yarn is so wound as to form a series of 
filtering sheets through which the liquid 
must pass, leaving behind both coarse 
and finely divided impurities, without 


blinding, according to the manufacturer. 
Rates of flow up to 225 g.p.m. are 
claimed, and a tube life up to 1,120,000 
gal., depending on the liquid and its vis- 
cosity, and the type and amount of im- 
purities in suspension. Standard con- 
struction materials are steel and brass, 
while stainless steel and various alloys 
may be furnished to special order. 


Pulp Washer 


AFTER an extended field demonstration, 
Oliver United Filters, Inc., 33 West 42d 
St., New York, N. Y., has placed on the 
market an entirely new design of black 
liquor pulp washer, known as the Oliver 
ring valve washer. The name is derived 
from the type of valve used which has 
been designed to permit unrestricted flow 
of liquor through the wire cover into 
the drum, and to provide for sharp sepa- 
ration between the strong black liquor 
and the wash water. The valve is an 


Grinding a 77x24-in. Dura-Bond 
rubber-covered cylinder 


Cross-section of new pulp washer 


annular ring encircling the inside of the 
drum, with outlets from each peripheral 
section. The ports connecting with the 
inside of the drum are in the sides of 
the ring. 

In the upper part of the drum and 
supported by the wash liquor outlet pipe 
shown at the left of the sectional view 
are arced gates on both sides of the 
ring, which shut off the flow to the drum 
and divert it through a hopper and out 
the wash liquor pipe. The position of 
the gates may be altered angularly by 
rotating the wash liquor discharge pipe. 
The wash water can thus be separated 
from the strong liquor at any desired 
point. Outlet connections midway of 
the drum, short travel, and large strong- 
liquor discharge connections, are said to 
assure uniform sheet formation and high 
washing efficiency. 


Improved Connectors 


AN ACCOMPANYING VIEW shows a few 
of the numerous types of Superseal Con- 
nectors for aluminum, brass, copper and 
steel tubing which have been introduced 
by the Superseal Corp., 300 Fourth Ave., 
New York, N. Y. These connectors are 
available in sizes from 4 to 2 in., and 
in many styles. The distinctive feature 
of this type of coupling is the use of 
an exclusive compression joint, sealed 
both inside and outside with the ends 
of the tubing flared to 20 deg. This long 
flare is said to assure a perfectly tight 
joint with the tubing wedged between 
the self-aligning compression nut and 
the fitting. Danger of breakage owing 


28-tube Fulflo filter 
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Typical Superseal fittings 


Rexvane Vent Set blower 


to the cutting action of the fitting on the 
flared end is said to be completely elim- 
inated. The joint can be loosened and 
tightened an indefinite number of times 
without injury. 


General-Purpose Blower 


AN IMPROVED general-purpose blower 
or exhauster for ventilating, air condi- 
tioning and fume exhaust service has 
been announced by the B. F. Sturtevant 
Co., Hyde Park, Boston, Mass., under 
the name of Rexvane Vent Set. The fan 
is of the centrifugal type with direct 
connected motor, employing an eight- 
blade radial rotor with the blades curved 
into the inlet in the direction of rotation. 
This design is said to increase the vol- 
ume of air handled very materially. Nine 
sizes are available with rotors ranging 
from 6 to 24 in. diameter, with capac- 
ities from 250 to 6,000 g.p.m. at 3 in. 
static pressure. 


Heavy Duty Plastics Mill 


To meet the requirement for heavier 
duty milling equipment for the process- 
ing of plastics at high temperature, Far- 
rel-Birmingham Co., Ansonia, Conn., has 
recently introduced a heavy duty mill of 
the type shown in the accompanying illus- 
tration. Mills so far installed are used 
for the treatment of cellulose acetate. 
The crystals, with coloring matter added, 
are crushed and mixed together between 
the rolls of the mill at a temperature of 
about 300 deg. F. The soft material 
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New Mykrofeed lubricator 


after mixing is led off in thin sheets 
which are cooled and subsequently pul- 
verized. The 24-in. diameter rolls are 
driven through an inclosed reduction unit 
by a 150-hp. motor. The rolls are chrome 
plated and carried on _ water-cooled, 
force-feed-lubricated bronze journal 
boxes. Oil seals are provided to keep 
the oil from the face of the rolls and the 
oil, cooled in a sump beneath the mill, 
is circulated by a pump located on the 
high speed shaft of the reduction gear 
unit. 


Electric Lubricator 


A RECENTLY announced lubricator, de- 
veloped by Bromley & Son, 232 Chest- 
nut St., Kearny, N. J., is provided with a 
solenoid connected into the motor circuit 
of the driven machine so that the lubri- 
cator automatically starts up with the 
machine, and shuts down when the ma- 
chine is shut down. As indicated in 
the diagrammatic sketch, a Lucite oil 
container is connected through a ball 
valve with a constant level reservoir. 
When the solenoid is energized (or when 
the weight is moved on the lower lever), 
the ball valve is raised and oil flows into 
the constant level reservoir until sealed 
off by the tube. Oil flows over a dam 
into a wick chamber and then is raised 
slightly by wick capillarity, flowing down 
the wick and dripping through a sight 
feed. Adjustment of the feed rate is 
made by varying the number of wicks or 
by raising the wick slightly (and thus 
increasing the capillarity lift) by means 
of an adjusting screw. The upper lever 
is used to open a self-closing valve for 
flooding the bearing after a long shut- 
down. A characteristic of the lubricator 
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is that remarkably constant feed rate is 
said to be maintained under all ordinary 
room-temperature variations. 


New Products 


A NEW LINE of modified polystyrene 
resins which has been given the name of 
Cyrene, has been announced by the 
Neville Co., Neville Island, Pittsburgh, 
Pa. The new resins are stated to be 
hard, tough and elastic and not compati- 
ble with vegetable drying oils. Suggested 
uses are in such fields as adhesives, 
plastic molding compounds and surface 
coatings where contact with petroleum 
oils is necessary. There are four prin- 
cipal types, having melting ranges in the 
range from 90 to 160 deg. C. The 
materials are resistant to water, acids 
and alkalis and soluble in aromatic 
hydrocarbons. 


FOR THE PROTECTION of conveyor belts 
the B. F. Goodrich Co., Akron, Ohio, has 
developed a coating material known as 
Goodrich R-60-T which, on the basis of 
tests, is claimed greatly to reduce the 
effect of aging. Samples of conveyor 
belting with covers under severe tension 
were coated with this synthctic material 
and exposed for six months to all vari- 
eties of weather. At the end of that 
time none of the samples to which the 
coating had been applied showed any 
evidences of cover deterioration, accord- 
ing to the manufacturers. It is pointed 
out that idle conveyor belting may suffer 
greater deterioration through the effects 
of sunlight and air than when the belting 
is in use. 


Durez Prastic & Cuemicats, Inc., 
North Tonawanda, N. Y., has announced 
a new easily preformed, high-impact 
phenolic molding material known as 
Durez 1900 Black which is said to pro- 
duce an unusually smooth finish for a 
standard high-impact type of molding 
material. Particle size is so controlled 
that the compound is claimed to flow 
easily through hoppers and automatic 
feeding devices for which reason it has 
been found suitable, according to the 
makers, for many parts requiring a high- 
impact material, but which previously 
had been considered impractical for 
molding. 


Equipment Briefs 


MODERATELY-PRICED, direct-reading, 
glass-electrode pH instrument known as 
the Cameron One-Two pH tester has 
been put on the market by Wilkens- 
Anderson Co., 111 North Canal St., Chi- 
cago, Ill. Only two simple operations 
are required for reading. The instru- 
ment is readily portable, self-contained 
and adapted for use in the plant. 


TREADWELL Construction Co., 618 
South 12th St., Midland, Pa., has re- 
cently introduced a line of welded steel 
kettles of 193 cu. ft. capacity having an 
inside diameter at the top of 42 in. and 
an inside depth of 24 in. Firebox quality 
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steel, all welded construction, and an 
inside contour designed to assure self- 
cleaning when the vessel is dumped, are 
features. 


A New photoelectric colorimeter known 
as the Lumetron and introduced by the 
Photovolt Corp., 10 East 40th St., New 
York, N. Y., has been designed for an 
extremely wide range of application, 
from simple measurements of light trans- 
mission to colorimetric and turbidimetric 
chemical analysis, with provision made 
for the measurement of extremely dark 
or transparent liquids. Special care has 
been taken, according to the manufac- 
turer, to insure stable and linear photo- 
cell response. A general purpose instru- 
ment and three specialized types are 
available to cover most applications. 


To FactLiTaTe cleaning of filter presses 
the Enthone Co., 442 Elm St., New Ha- 
ven, Conn., has introduced a new high 
strength filter paper which is placed over 
the filter cloth or screen to receive the 
cake, and can easily be stripped from 
the press during cleaning. Costing less 
than l¢ per sheet, the paper is claimed 
to have the highest wet strength of any 
paper for the purpose, owing to the use 
of a special wet-strength treatment and 
the presence of exceptionally long fibers. 
Tight sealing of plates and frames, fast 
filtering and resistance to both acid and 
alkaline solutions are claims for the new 
paper. 


DeveLorep particularly for the paint- 
ing of concrete, brick, asbestos siding 
and similar materials, a new coating 
known as Porce-Tite has been intro- 
duced by Bedard & Morency Mill Co., 
101 North Lombard Ave., Oak Park, Ill. 


The new paint is said to contain no oil, 


New radiation thermocouples 


Dorex odor adsorber 


casein or cement, but to be a compound 
of several inorganic materials, chemic- 
ally treated to produce high waterproof- 
ing qualities. It is claimed to be un- 
affected by most industrial acids and 
fumes and to resist hydrostatic pressure 
when applied to inside surfaces. Porce 
Tite is white, but can be painted over 
with other paints of any desired kind or 
color. 


AVAILABLE until a short time ago only 
in the form of castings, Hastelloy C is 
now being supplied by the Haynes Stel- 
lite Co., Kokomo, Ind., in rolled sheets 
and plates. This material is an alloy 
of nickel, molybdenum, chromium and 
iron which is stated effectively to with- 
stand strong oxidizing agents such as 
acid solutions of ferric or cupric salts, 
and aqueous solutions containing chlorine 
or hypochlorites. It is one of the few 
metallic materials that will withstand 
wet chlorine, according to the manufac- 
turers. Some concentrations and tem- 
peratures of HCl and H.SO, can be 
handled. Plates up to 100 |b. weight 
can be produced, in practically any com- 
mercial thickness. 


A COMPLETE ASSORTMENT of insulating 
joints for pipe lines, made of malleable 
iron, and including compressed fibre 
insulating rings which encircle the ball 
member at two different points, have 
been announced by the Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 
Such joints, for use in avoiding possi- 
bility of electrical grounds through pipe 
lines transmitting solutions in plants em- 
ploying electrochemical processes, are 
tested for 125-volts d.c. service and 200 
lb. per sq.in. steam pressure. A further 
advantage is that these joints impart an 
element of flexibility to the line in which 
they are installed. 


K-16 is the designation of a new insu- 
lating firebrick recently announced by 
the Babcock & Wilcox Co., 85 Liberty 
St., New York, N. Y. Claimed to have 
a stability comparable to fired-clay re- 
fractories, the new material nevertheless 
weighs less and has an insulating value 
comparable with or superior to un-fired 
insulating materials, according to the 
manufacturer. Temperatures up to 1,600 


Pyramid-mounted motor generator set 


deg. F. for direct exposure and 2,000 
deg. F. for backing up are recommended 
limits. Weight is said to be approxi- 
mately 19 lb. per cu. ft. 


Radiation-Type Thermocouple 


A NEW radiation-type vacuum thermo- 
couple for use wherever exceptionally 
high sensitivity and rapid response are 
needed in relatively high temperature 
measurements has been announced by 
the General Electric Co., Schenectady, 
N. Y. The thermocouple consists of a 
thin filament of two different metals, 
blackened on one side and contained 
within a vacuum bulb. Radiant energy 
falling upon the thermocouple produces 
an electromotive force capable of oper- 
ating any suitable millivoltmeter or po- 
tentiometer calibrated in degrees. <A 
closed-end tube mounted in the furnace 
wall is used to prevent fogging of the 
lens and to form a target upon which 
the thermocouple is sighted. Tempera- 
tures from 300 to 1,500 deg. C. are read 
directly, or higher temperatures with the 
addition of a protective filter. 


Portable Odor Adsorber 


ACTIVATED CARBON is the active mate- 
rial used in a new portable odor ad- 
sorber recently introduced by the Dorex 
Div. of W. B. Connor Engineering Corp., 
114 East 32d St., New York, N. Y. As 
shown in the accompanying view, the 
device consists of a “squirrel-cage” ring 
of perforated metal tubes containing ac- 
tivated carbon through which air is 
drawn by means of a fan. One type 
is available for wall or ceiling installa- 
tion, and another for application to exist- 
ing ventilating or air conditioning sys- 
tems. The carbon employed is said to 
adsorb up to 20 per cent of its own 
weight in odors. The manufacturers 
point out that one important advantage 
of this type of equipment is that in air 
conditioning installations it eliminates 
odors to such an extent as to reduce 
appreciably the amount of fresh air that 
must be introduced and thus reduces 
heating or cooling required. 


Compact Motor Generator 


Savinc in floor space, accessibility, 
and the possibility of using machines of 
different speeds, are important charac- 
teristics of a new pyramid-mounted mo- 
tor-generator set, developed at the Nor- 
wood, Ohio, works of the Allis-Chalmers 
Mfg. Co. The generator, motor and ex- 
citer, each a self-contained machine, are 
assembled one above the other, thus re- 
quiring floor space equal only to the 
generator mounting dimensions. The 
motor is mounted above the generator 
and in turn supports the exciter. Con- 
nections to generator and exciter are by 
Texrope V-belt. Present available sizes 
are up to and including 10 kw. An 
advantage of the arrangement is that 
different speed machines may be em- 
ployed, for example, a 60-cycle generator 
with a 25- or 50-cycle motor. 
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Production of Cyanamide 


HE PRODUCTION OF CALCIUM CYANAMIDE on. the 

North American continent is limited to a single 
plant located at Niagara Falls. Ontario. The origina! 
unit built in 1909, has been enlarged on several occa- 
sions. reaching a capacity of 355,000 tons, equivalent 
to 75.000 of contained nitrogen. It is the property of 
the American Cyanamid Company. 

The process may be conveniently divided into four 
principal operations. or series of operations: burning 
of lime, carbide manufacture. separation of nitrogen 
from liquid air. and nitrification of the powdered 
carbide with this nitrogen. Weighed quantities of 
quick lime and pulverized. dried coke are charged 
into 30,000 hp. furnaces. with a capacity of 185 tons 
each. The tremendous current of electricity passing 


combines 


between electrodes melts the lime which 
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coke 


Nitrogen is separated and purified by the Claude 


with the crushed forming calcium carbide. 
process in the liquid air plant. It is led directly to 
the fixation ovens containing pulverized carbide and 
to the milling equipment. The crude cyanamide or 
lime nitrogen as produced in the ovens is treated 
before marketing. For chemical purposes, or if to 
be used for ammonia, a small quantity of water is 
added to decompose remaining traces of carbide. 
It is then ready to be sent to conversion plants. The 
product for agricultural purposes. commonly known 
as Cyanamid. goes to a more elaborate mixing system 
where oil and water are added. Oil prevents dirtiness. 
After cooling it is sent to storage. A diagrammatic 
flowsheet and photographs of the essential steps in 
the process are shown. 


Coal pulverizers and electrical control 
equipment for the lime kilns are located on 
the firing platform for the kilns. In the Ni- 
agara Falls. Ontario, plant of the American 


Cyanamid Co. 
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combus- 
chambers in coke 
drying department. The 
powdered coal, burned in 
an air blast, 
a maximum temperature 
of 2,200 to 2,500 deg. F.. 
without 


Coal bins and 


tion 


maintains 


material injury 
to the brick kiln lining 


Coke is crushed and then passed to 
Tem- 


perature of the gases entering the 


pulverized coal-fired dryers. 


dryers is thermostatically controlled 
by the 
When dried the pulverized coke i- 


admission of outside air. 


carried to raw materials building 
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Battery of seven lime kilns 
looking toward control plat- 
Each kiln 
has a capacity of 100 tons of 
lime per 24-hr. day 


Nitrogen is 
form at firing end. 
fixation 


ovens and 


954 ground cast iron pipe 


separated and 
purified by the Claude proe- 
It is led directly to the 
milling 
equipment through an under. 
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Installation of 30,000 hp. carbide 
furnaces greatly increased the ef- 
ficiency of the plant. They have 
an individual capacity of 185 tons. 
Notice the giant electrodes  sus- 
pened in the furnace 
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Crude cyanamide, which has sintered together, is 


removed by 


lime-nitrogen weighing about six tons, is broken 
into several pieces which fall into a hopper and 
are delivered by a drag conveyor to a hammer 
mill which breaks them into 2-inch pieces 
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In the milling department. 
the cooled carbide pigs are 
prepared for use the 
nitrifying ovens. Pigs are 
reduced in size first in a 
primary crusher then 


in a Symes machine and a 
Com-Peb mill 


The large furnaces are 
tapped almost continuously. 
Tap holes are opened by 
portable 
electrode and carbide at 
4,000 deg. F. flows into chill 


cars 
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Large erude cyanamide hammer mill. 
ingot of cyanamide is broken into several pieces 
it is delivered to the large hammer mill which 
breaks it into 2-inch pieces 


After the 


CYANAMID SPEC. OILED MIN. HYD. 
A BAGGED CYANAMID C/C SHIPPED 
oes SHIPPED BAGGED, SHIPPED IN TANK CARS 


CYANAMID 
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SPEC. OILED MIN. HYD. 
IN BULK CYANAMID Cc. CYANAMID 
STORAGE IN BULK , STORAGE IN TANKS 
OILED MINIMUM 
HYDRATED HYDRATED 
je CYANAMID CRUDE CYANAMID 
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Small hammer mill in the erude eal- 


cium cyanamide department. A_ see- 
ond hammer mill is necessary to com- 
plete the crushing. From this mill 
the crude cyanamide is conveyed by 
screw conveyors to storage or direct 
to the hydration plant 


Another view of the hammer mills 
which are used to reduce the size of 


the crude cyanamide before it can be 
treated for marketing 
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Biennial Chemical Exposition 


Planned for Chicago 


Under the auspices of the Chicago 
Section of the American Chemical Soci- 
ety, the first American Chemical Exposi- 
tion will be held in the Stevens Hotel, 
Chicago on Dec. 11 to 15. The plan 
is to make this the first in a series of 
expositions to be held in even years to 
alternate with the Exposition of Chem- 
ical Industries held in New York in the 
odd years. 

R. C. Newton of Swift & Co. was 
chairman of the committee which de- 
veloped plans for the exposition and 
which will have complete control over 
its activities. M. W. Hinson has been 
selected by the committee to act as ex- 
position manager and offices have been 
opened at 110 North Franklin St. 

Emphasis will be placed on chemical 
products, Dr. Newton said in announc- 
ing the project and scientific exhibits 
will be included. Approximately $32,000 
sq.ft. will be available for exhibits. 
The exposition has the endorsement of 
S. C. Lind, president of the American 
Chemical Society and of C. R. Wagner, 
chairman of the Chicago Section. 

Serving on the Chicago Section’s com- 
mittee in charge of the exposition are: 
R. C. Newton, Swift & Co., chairman, 
V. Conquest, Armour & Co., E. H. 
Harvey, consulting chemist, L. M. Hen- 
derson, Pure Oil Co., W. M. Hinman, 
Frederick Post Co., R. H. Manley, 
Armour Institute of Technology, L. E. 
May, Sherwin-Williams Co., G. L. Park- 
hurst, Standard Oil Co. of Indiana, A. E. 
Schaar, Schaar & Co., R. E. Zinn, Victor 
Chemical Works, and Cary R. Wagner, 
Pure Oil Co. 


Technical Sessions Arranged 


For A.I.Ch.E. Meeting 


Recent developments in processes and 
equipment for chemical industries will 
be discussed at three technical sessions 
which make up the program for the 32d 
semi-annual meeting of the American 
Institute of Chemical Engineers to be 
held at the Hotel Statler in Buffalo, May 
13-15. Plant visits in and about Buffalo 
will supplement the technical sessions 
on May 13 and 14. May 15 has been 
termed “Niagara Falls Day” and will be 
devoted to plant visits and sightseeing 
trips near the Falls. 

As usual a separate program has been 
provided for the ladies. However, on 
Niagara Falls Day, a number of events 
have been planned for participation of 
both men and women. They are called 
Honeymoon Events and consist of a 
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group luncheon, an excursion on the 
“Maid of the Mist,” a trip through the 
“Cave of the Winds,” and a drive along 
Niagara River to historic Fort Niagara. 

Plant trips scheduled for Monday are: 
Buffalo General Electric Co., Buffalo 
Electro Chemical Co., Inc., Dunlop Rub- 
ber Co., Ford Motor Co., Pillsbury Flour 
Co., Great Lakes Portland Cement Co., 
Kelley Island Lime & Transport Co. 

Tuesday trips, eliminating duplication, 
will include: Buffalo Foundry & Machine 
Co., Buffalo Forge Co., Buffalo Sewage 
Disposal Works, Socony Vacuum Oil Co. 
and Lapp Insulator Co. 

Niagara Falls trips scheduled are: 
Niagara Alkali Co., Mathieson Alkali 
Works, Hooker Electrochemical Co., 
Acheson Graphite Co., Kimberly-Clark 
Corp., Union Carbide & Electrometal- 
lurgical Laboratories, R. & H. Chemicals 
Department,—du_ Pont, Niagara Falls 
Power Co. 

One of the technical papers scheduled 
for presentation at the first session is 
“Chemical Industry on the Niagara 
Frontier” by R. B. McMullin, F. L. Koe- 
then and C. N. Richardson. A number 
of papers on heat transfer will be pre- 
sented. A new process for making 
absolute alcohol and a new inorganic 
heat transfer medium will be described. 

Personnel of the local committees on 
arrangements includes: Frank J. Tone, 
honorary chairman; R. B. McMullin, 
chairman of the general committee; and 
several other prominent chemical engi- 
neers. 

An innovation in the printed program 
for this meeting will be a form for pre- 
registration. Members and their guests 
may save time and avoid the crowd of 
350 prospective registrants by sending 
their registration data beforehand. 


Buna Rubber Plant To Be Built 
At Baton Rouge 


Speculation regarding probable sites 
for the new plant to be erected by the 
Standard Oil Co. for the production of 
Buna rubber has been set at rest by the 
announcement that it will be built at 
Baton Rouge, La. The announcement 
stated that the Standard Oil Develop- 
ment Co. had entered into an agreement 
with the Standard Oil Co. of Louisiana 
whereby plans for producing the syn- 
thetic rubber at the southern city would 
be carried to completion. The proposed 
plant will have a capacity of about 
10,000 lb. per day and production is 
expected to start in the latter part of 
this year. The announcement further 
stated that the Firestone Tire & Rubber 
Co. had taken a license to manufacture 
its requirements of Buna. 
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Electrochemists Arrange 
Varied Program 


The Seventy-seventh meeting of the 
Electrochemical society will be held at 
Wernersville, Pa., April 24-27. Werners- 
ville is located in the heart of one of 
the most important electric steel centers 
in the country. 

The Thursday morning session will be 
presided over by Dr. P. H. Brace of the 
Westinghouse Electric & Mfg. Co., E. 
Pittsburgh. Both the basic and acid 
electric arc furnaces will be discussed, 
in particular the advantages of the arc 
furnace as compared with the open 
hearth in the production of special steels 
including the new molybdenum stainless 
and silver bearing stainless steels. 

Physical characteristics of electrolytic 
copper will be the topic of the Friday 
morning session. Dr. William Blum of 
the National Bureau of Standards, Wash- 
ington, will preside. Copper deposited 
from both the sulphate and the cyanide 
baths will be analyzed. Studies will be 
presented on stress in electrolytic copper 
and the growth of a single crystal of 
copper. 

On Friday afternoon, Dr. Hiram S. 
Lukens, head of the department of 
chemistry and chemical engineering of 
the University of Pennsylvania, will be 
in charge of the session on “Galvanic 
Effects and Other Electrochemical Phe- 
nomena”. New cells, new batteries and 
new electrodes will be discussed. 

A session devoted to theoretical and 
applied electro-organic chemistry is 
scheduled for Saturday morning. Dr. H. 
Jermain Creighton, head of the depart- 
ment of chemistry, Swarthmore College, 
and president of the Society will be in 
charge. At the annual dinner on Friday 
evening, Dr. Creighton will deliver his 
presidential address. At this time also 
the Young Author’s Prize and_ the 
Weston Fellowship of $1,000 for the 
term 1940-1941 will be awarded. 


M.1.T. Offers Summer Course in 
Colloidal Chemistry 


The fifth special summer program in 
theoretical and applied chemistry and 
physics of matter in the colloidal state 
has been announced by the Massa- 
chusetts Institute of Technology. The 
course will open on June 17 and will 
continue for five weeks under the direc- 
tion of Dr. E. A. Hauser associate pro- 
fessor of chemical engineering. The 
program will consist of lectures, round- 
table discussions, practical training in 
laboratory and research work, and is 
offered to men actively engaged in in- 
dustry or research. 
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W AcEs of chemical production work- 

ers have been reported to the Public 
Contracts Division of the Department of 
Labor by a large number of companies, 
members of the Chemical Alliance. The 
summary of these figures is one of the 
bases on which the Department will pro- 
ceed to fix wage requirements for com- 
panies selling to Uncle Sam. 

A tremendous spread in hourly wages 
is disclosed, but it is evident that the 
typical wage of the chemical worker is 
well above that for many industries. The 
following facts are shown: 

1, The median wage for all workers 
reported is approximately 72 cents per 
hour. 

2. Less than 10 per cent of the work- 
ers get under 50 cents per hour; less than 
one quarter get under 62 cents. 

3. There is a wide geographic varia- 
tion. In general, states of the deep 
South pay much lower wages than other 
parts of the country. 

4. States of high chemical activity like 
West Virginia, Delaware, California, 
Michigan, and New York pay the high- 
est wages. The highest single average 
is for the West Virginia-Kentucky area, 
where the median figure is 85.8 cents per 
hour. 

5. The accompanying table shows the 
number of wage earners reported by 
wage groups: 


under 30 cents per hour 76 
30—35 cents per hour 173 
35—40 cents per hour.. 416 
40—45 cents per hour 1134 
45—50 cents per hour 1114 
50—55 cents per hour 1637 
55—60 cents per hour 2090 
60—65 cents per hour 3633 
65—70 cents per hour . 4042 
70-—75 cents per hour 4213 
75—80 cents per hour 3866 
80—85 cents per hour 2907 
85—90 cents per hour 2207 
90—95 cents per hour 2064 
96-100 cents per hour . 1102 
over $1.00 per hour 2951 
Total wage earners 33,625 
Number of plants ee 


Median wage (50% get less than) 
72 cents per hour 
Quartile wage (25% get less than) 
62 cents per hour 
Decile wage ..(10% get less than) 
50 cents per hour 
(For further interpretation see edi- 
torial foreword of this issue.) 


Civil Service positions for chemical 
engineers are being announced this 
month by the Civil Service Commission. 
Numerous such jobs are to be filled from 
eligibles made available as a result of 
this “non-assembled” examination. The 
“examination” is in fact merely an appli- 
cation with summary of training and 
experience, and references, on the basis 
of which the eligibility of individuals for 
positions of different rank is determined. 
There is no written examination. 

The positions to be filled range from 
that of assistant chemical technologist, 
at an initial salary of $2600, to that of 
senior chemical technologist, at an_ ini- 
tial salary of $4600. Chemists positions 
of the same range are to be filled from 
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similar registers of eligibles. In announ- 
cing these examinations Dr. Henry G. 
Knight of the Bureau of Agricultural 
Chemistry and Engineering points out 
that those interested should address the 
Civil Service Commission in Washing- 
ton for detailed information and the re- 
quired forms on which to make applica- 
tion, 

During the next two years about 400 
appointments to the regional laboratories 
will be made from Civil Service registers 
established through these new examina- 
tions. Positions will be filled requiring 
the services of organic, physical, and 
analytical chemists, and others in the 
fields of carbohydrate chemistry, protein 
chemistry, oil chemistry, cellulose chem- 
istry and chemical engineering as well as 
in a number of other fields. It is hoped 
that every person who is now interested 
or is likely to be interested in the future 
in a position in these laboratories will 
avail himself of this opportunity to be- 
come eligible for appointment, even 
though he may not be able to accept a 
position at the present time. 


Trade Control 


Military and political considerations 
are now more important in determining 
trade control throughout the world than 
are the customary economic and commod- 
ity factors. Washington is now convinced 
that even when trade agreements are in 
force, there is no stability in trade 
arrangements which prevail even with 
our best friends. During March, action 
of British and Canadian authorities 
made this fact convincingly clear. The 
Canadians have established a quota or 
license system for several commodities. 
British authorities have done that and 
also have established exchange regula- 
tions which make international trade 
prices quite different than they would 
appear on the basis of current exchange 
quotations, 

Those seeking to sell in Latin Amer- 
ica are now confronted with a new 
aggressive Japanese policy. This trade 
practice was spotlighted in the past 
month by the Japanese-Argentine agree- 
ment which insures favorable conditions 
for goods movement between those two 
countries, with a decided disadvantage 
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to the United States firms. Moreover, 
the French and British economic policies 
have been merged. This means that 
there will be more active trading between 
these two countries and their dominions 
and colonial empire. Furthermore, the 
two countries seem to be planning tri- 
angular arrangements so that one or 
another may dominate certain commodi- 
ties and transactions in other parts of 
the world, including Latin America and 
other markets commonly favorably situ- 
ated for United States merchants. 

The composite effect of these factors 
impresses the forecasters with the likeli- 
hood of restricted foreign markets for 
the United States, perhaps even in areas 
where it was thought that Uncle Sam’s 
goods would shortly become dominant. 


News “Fines” 


New Alcohol Control—The third re- 
organization message of President Roose- 
velt to Congress provides that the Fed- 
eral Alcohol Administration shall be 
merged into the Internal Revenue Bu- 
reau. From the standpoint of industrial 
alcohol, this means practically nothing. 
For the beverage industry, it probably 
means a little less politics and a little 
more attention to technical features of 
tax evasion. The matters of labeling and 
marketing of beverages will presumably 
be handled under the new setup substan- 
tially as during recent months. If Con- 
gress does not offer some objection, these 
changes will take place formally in June 
or July. A fourth reorganization pro- 
gram of probably more technical signi- 
ficance was scheduled for presentation 
about mid-April. 

Foreign Purchases—It is reported that 
excellent progress is being made in nego- 
tiations to supply American chemicals, 
especially explosives, to the joint pur- 
chasing agencies of the British and 
French governments. In cases 
American manufacturers are having ad- 
vances made to them to permit expan- 
sion of factory facilities to insure prompt 
delivery. 

Patent Report—The joint investigation 
of the patent system by American Engi- 
neering Council and National Industrial 
Conference Board has been completed. 
The final report was rendered by the 
technical staff during March and it is now 
subject to review by the Conference 
Board. The plan is for release later, 
jointly with National Association of 
Manufacturers which furnished the fund 
for the special study. 

Margarine Standards—Food and Drug 
Administration is planning to initiate 
formal proceedings before long to estab- 
lish standards of identity for various 
types of margarine. The result will be a 
probable simplification of label require- 
ments. There may also be some clarifica- 
tion of present conflicting authority and 
regulatory requirements of the Bureau 
of Animal Industry and Food and Drug 
Administration. It is being urged on the 
Secretary of Agriculture that he recon- 
cile the policies of these two agencies 
which he directs so that vegetable mar- 
garine and margarine made on an ani- 
mal base will not be regulated by en- 
tirely different requirements. Included 
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in the plan for standards is a provision 
regarding added vitamins, permissible in 
vegetable margarine, but not in animal- 
base oleo. 

Pyrethrum Labels—The Food and Drug 
Administration has issued a new set of 
regulations regarding labeling of pyreth- 
rum and pyrethrum extracts. The new 
standards take effect September 1, 1940. 

Ethyl Gasoline Patent—The Supreme 
Court on March 25 ruled that the Ethyl 
Gasoline Corp. could not use its patent 
rights as it has been doing in the con- 
trol of wholesale and retail prices in 
merchandising practices. This decision 
further defines the limits to which patent 
owners may go without encountering the 
restraints of the antitrust laws. The deci- 
sion is widely quoted as greatly strength- 
ening the powers of enforcement of the 
Federal Trade Commission and the De- 
partment of Justice. 

Alcohol Tax—Representative Gilchrist, 
Republican of Iowa, proposes that Con- 
gress establish a new tax on all imported 
raw materials used in the manufacture of 
alcohol. This is merely a new variation 
of the effort to aid the alky gas cause 
by taxation. 

Mexican Expropriation—The Mexican 
government last month proceeded further 
with its policy of taking over from Amer- 
ican owners or operators the properties 
which they have held in that country. 
The latest industrial group to suffer is 
the chicle industry. In this case the gov- 
ernment argues that the companies in- 
volved never did have a legal ownership 
of the land which they have been oper- 
ating for 35 or 40 years. Evidently Secre- 
tary Hull and Ambassador Josephus 
Daniels are making progress rapidly in 
the wrong direction in their clearing up 
of American rights in that neighboring 
area of Latin America. 

Government Purchases—There is con- 
tinued effort to increase the scope of the 
Walsh-Healey law which places an em- 
bargo on all firms not meeting fully the 
prevailing labor standards when they 
seek to sell their goods to the Federal 
government. If such changes in the law 
take effect, these restrictions will apply 
to contracts as small as $2000 and will 
govern subcontractors and other mer- 
chandising units not now affected by the 
law. This would be of considerable im- 
portance to makers of chemicals also 
who now buy such goods in quantities 
too small to be governed by the present 
act. 

Stream Pollution Bill Revised—Pas- 
sage by the House of the Barkley-Mans- 
field stream pollution bill indicates that 
a law may be enacted by this session of 
Congress. An amendment was added in 
the House by Representative Mundt, 
however, so that the bill now requires 
conference action. There seems to be 
little chance that even mild mandatory 
control authority will be granted to the 
Public Health Service as called for by the 
Mundt amendment. Much more likely is 
authority to investigate and recommend 
stream protection standards. One remain- 
ing subject of argument is whether Uncle 
Sam will furnish money by grants or 
only by loans. Economy-minded Congress 
leans to the latter plan. 


MORE THAN 3,500 ATTEND AMERICAN CHEMICAL 
SOCIETY MEETING IN CINCINNATI 


ITH more than 3,500 chemists and 

their guests assembling in Cincin- 
nati during the week of April 8 to listen 
to 450 papers and addresses in 17 major 
fields of chemistry, that city again be- 
came the country’s chemical capital. The 
occasion was the 99th meeting of the 
American Chemical Society, presided 
over by Dean Samuel C. Lind of the 
University of Minnesota. 

Most general interest centered in the 
opening session where Prof. Peter Debye 
of Berlin, 1936 Nobel prize winner in 
chemistry and at present George Fisher 
Baker lecturer at Cornell University, de- 
livered an address in the field of pure 
science and was followed by William H. 
Bradshaw, director of rayon research of 
the duPont company, and Dr. Henry A. 
Gardner, director of the Scientific Sec- 
tion of the National Paint, Varnish and 
Lacquer Association. Mr. Bradshaw 
described the high-strength viscose yarn 
known as Cordura now used in auto- 
mobile tires. The subject of Dr. Gard- 
ners paper was “The Drying Oil Situa- 
tion in America” indicating the progress 
being made to free the paint and varnish 
industry from dependence on foreign oils. 

Of 56 technical sessions, the discus- 
sions of most concern to chemical en- 
gineers included a symposium on elec- 
trical insulation held under the chair- 
manship of Dr. F. L. Miller of the re- 
search division of the Standard Oil De- 
velopment Co. and a series of papers on 
potential sources of vegetable proteins 
presented by Dr. Lawrence W. Bass, as- 
sistant director of the Mellon Institute. 
He pointed out that the total annual 
industrial utilization of proteins in this 
country, now largely of animal origin, 
amounts to more than one billion pounds 
with a value of $500,000,000. The chair- 
man of the industrial division is Dr. 
Barnett F. Dodge of Yale University. 

The division of petroleum chemistry, 
headed by Dr. Per K. Frolich, of the 
Standard Oil Development Co., spon- 
sored a symposium on _ fundamental 
chemical thermodynamics of hydrocar- 
bon derivatives, with discussion led by 
Dr. Frederick D. Rossini of the United 
States Bureau of Standards. 

Various problems relating to Amer- 
ica’s coal production, valued at $2,000,- 
000,000 annually, were set forth in the 
gas and fuel program by Dr. Harold J. 
Rose of Mellon Institute. The division 
of cellulose chemistry featured papers on 
cellulose derivatives by Dr. Emil Ott of 
the Hercules Powder Co. and on lignin 
by Prof. Harold Hibbert of McGill Uni- 
versity. Water purification and stream 
pollution abatement were of principal 
interest to the division of water, sewage 
and sanitation under Prof. Otto M. 
Smith of Oklahoma A. & M. College. 
The division of rubber chemistry of 
which E. B. Curtis of the U. S. Ordnance 
Department is chairman, devoted his 
time chiefly to the discussion of the 
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structure of rubber and its vulcanization. 

Dr. Alfred Springer, 86, dean of Cin- 
cinnati chemists, was the honorary chair- 
man of the meeting and Proctor Thom- 
son, head of the Standards Department 
of the Chemical Division of the Procter 
& Gamble Co., was general chairman. 
he executive committee consisted of 
Walter H. McAllister, Arthur W. 
Broomell, and Ronald C._ Stillman. 
Subcommittee chairmen included F, E. 
Ray, M. B. Tucker, Wayland M. Burgess, 
A. O. Snoddy, W. C. Gangloff, E. R. 
Brunskill, Howard Ecker, Eugene B. 
Duffy, D. J. Kooyman, J. T. R. Andrews, 
S. B. Arenson, H. W. Greider, C. H. 
Allen and Mildred Pfister. 


Dow Will Construct New Unit 
For Dowmetal 


Last month, the Dow Chemical Co. 
announced that it had purchased a large 
tract of land at Freeport, Texas which 
would be used as a site for a new chemi- 
cal plant. Since then announcement has 
been made to the effect that a new roll- 
ing mill would be erected at once at 
Midland, Mich. The building and equip- 
ment will cost in the neighborhood of 
$500,000 and is scheduled to provide at 
least a 50 per cent increase in produc- 
tion of Dowmetal in sheet form at Mid- 
land. 


Chem. & Met. Flow Sheets 


Again Available 


A few months ago we found it neces- 
sary to note in these columns that “100 
Flow Sheets of Process Industries” was 
out of print. Now we are glad to an- 
nounce that the flow sheets are again 
available—this time in a new and en- 
larged edition. Twenty-one new flow 
diagrams, some revisions, a comprehen- 
sive index and 4 pages of data about 
the chemical process industries combine 
to make the new edition a 128-page 
book. Ask for “Chem. & Met.’s Chemi- 
cal Engineering Flow Sheets.” Price 
$1.25. 


Purchasing Agents to Observe 
Silver Anniversary 


The National Association of Purchas- 
ing Agents will hold its 25th Annual 
International Convention and Inform-a- 
Show at the Netherland Plaza Hotel, 
Cincinnati, June 3-6. The association 
will celebrate its silver anniversary with 
61 afhliated chapters and a membership 
of 5,500 purchasing executives from 
every line of industry. The Inform-a- 
Show which is an industrial exposition 
held in conjunction with the convention 
will be made up of 75 exhibits present- 
ing a wide variety of products and proc- 
esses. 
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GERMANY PLANS MORE INTENSIVE AGRICULTURAL 
EFFORT TO MEET WARTIME FOOD DEMANDS 


From Our German Correspondent 


Tue problem of supplying food in war- 
time for the German Reich’s 80 million 
population—difficult even in peace time 
because of the northerly climate and lim- 
ited area—is being vigorously attacked 
by governmental and private agencies, 
and in this the chemical industry is 
playing no small part. 

According to a recent survey, the Old 
Reich is now 83 per cent self-sufficient in 
food supply, Austria 75 per cent, the 
Sudetenland 80 per cent, the Protectorate 
(Bohemia-Moravia) 100 per cent, and 
Poland 105 per cent. Since the eastern 
districts contain rich soil and smaller 
population (185 acres per 100 popula- 
tion in Polish areas as against 104 in the 
Old Reich), it is estimated that with 
more intensive agricultural methods the 
new areas will probably help to offset 
the 17 to 25 per cent shortage in other 
parts of the Reich. Grain yields in the 
re-annexed Warthe and 
Danzig-West Prussia had dropped con- 
siderably in the last two decades due to 
the extensive methods of agriculture pur- 
under Polish administration, and 
considerable work will be required to 
restore production to the pre-World War 
levels. One of the first steps will be to 
increase the supply of commercial fer- 
tilizers available from Germany and from 
the four existing Polish nitrogen plants. 
By working at full capacity the latter 
plants will be able to double their pro- 
duction. By providing proper drainage 
in agricultural areas, by supplying im- 
proved seed, and by applying scientific 
crop rotation, it should be possible to 
raise farm yields considerably. German 
experts plan to increase the grain and 
also the potato crop in these areas. This 
should provide more fodder for hogs, 
which would in turn supply more fat 
to help fill the fat shortages, where the 
Reich is most vulnerable. 

Contrary to World War practices when 
food rationing was not seriously insti- 
tuted until the third year of the war, 
this time rationing was inaugurated from 
the outset in order to economize on re- 
built up during the past few 
years. Present food rationing in Germany 
is apparently not much severer than in 
Britain and France, and is considered 
quantitatively, although not qualitatively, 
adequate. An evidence of this is to be 
seen in the nationwide anti-rachitic cam- 
paign now being carried on in the Reich. 
Until the end of May it is planned to 
give all city schoolchildren from 10 to 13 
years of age one vitamin C tablet daily 
to make up for lack of natural vitamin 
C ordinarily supplied by fresh vegetables. 

Aside from the “blackout” nuisance, 
the lack of good soap due to the fat 
shortage and the almost complete ab- 
sence of regular coffee due to the prac- 
tical cessation of overseas trade, have 
become the greatest annoyances to the 
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Reich's civilian population. German 
chemists are developing caffeine synthet- 
ically from domestic raw materials and 
are “innoculating” the caffeine into grain 
coffee, while army chemists have been 
conducting tests of their own to see how 
synthetic caffeine will go with substitute 
coffee made from rye and barley and 
what effect it has as a stimulant. As a 
matter of fact, the coffee substitute in- 
dustry in the Old Reich, comprising 700 
establishments, only 10 per cent of which 
are large plants, however, is enjoying a 
boom and is working overtime. In the 
World War roasted chicory provided one- 
third of the substitute coffee in Ger- 
many, while fig coffee was preferred in 
Austria. This time grains are being gen- 
erally used, especially malted barley. 

Despite the war, German cigarette pro- 
duction was higher in 1939 than in 
1938. Germany continued securing to- 
bacco imports from Balkan countries, in- 
cluding Turkey, and, the latter country’s 
commitments to the Allies notwithstand- 
ing, the Reich still is her biggest poten- 
tial trade partner. In October the Reich 
was Turkey’s largest supplier and second 
biggest customer. The General Gouverne- 
ment Poland produces 54 billion ciga- 
rettes annually, and tobacco production 
in the Cracow district alone yielded 
nearly 44 million pounds last year. Mean- 
while, larger areas of tobacco have been 
planted in Germany itself, notably in the 
Palatinate district in the south, which is 
producing tobacco claimed to be similar 
in taste and aroma to American Virginia 
tobacco. 


Conserving Motor Fuel 


How Germany is effecting savings in 
motor fuels to build up reserves to sup- 
plement imports and synthetic domestic 
production, was indicated recently in an 
announcement of the Reich Ministry of 
Transportation. Increased savings of gas- 
oline have of course resulted mainly 
through cutting down all but the most 
urgent civilian automotive transport. 
More and more motor buses are using 
liquid gas, and stationary engines are 
using wood gas. 

Considerable savings are also expected 
from standardization of types of motor 
vehicles, instituted under the second 
Four Year plan. Formerly 120 different 
types of motor trucks were built; now 
there are only 20. Passenger cars have 
also been cut down from 52 to 20 types, 
and motorcycles from 150 to 30 types. 
This standardization movement effects 
economies in raw materials, motor fuels, 
and replacements. With curtailed domes- 
tic use, and thus of demand for, passen- 
ger cars, the German automobile indus- 
try has been pushing exports. Sales con- 
tracted for by foreign buyers for delivery 
during the first five months of 1940, 
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total as many cars as were exported 
during the entire year 1939. 


Active in the movement to obtain 
economies through standardization of 
products in the automotive as well as 
other fields, has been Major General Dr. 
Fritz Todt, who has just been elevated 
to the post of Minister for Arms and 
Munitions. Dr. Todt planned the Ger- 
man system of super-highways, most of 
the Westwall fortifications, and has been 
head of the Bureau of Science and Tech- 
nique for several years. As General Com- 
missioner of Building, he raised total 
building in the Reich from 2.3 billion 
RM in 1932 to 11.5 billions in 1938. Re- 
sponsible for this expansion were the 
highway building projects, gigantic re- 
planning of Berlin, Nuremberg, Munich, 
and other cities, including apartment and 
low-cost housing projects, erection of 
military and industrial buildings, and, of 
course, fortifications. At present the city 
replanning programs have been partly 
suspended to release man power for the 
army, and attention has also shifted to 
housing and other construction for set- 
tlement and repatriation of Germans in 
Polish and other areas. The labor short- 
age has caused the importation of foreign 
farm labor. This year 30,000 Italian farm 
laborers will come to Germany for plant- 
ing and harvesting, and 133 special trains 
are being arranged to transport Polish 
seasonal laborers to rural sections of 
Germany. 

In connection with labor shortages it 
is of interest to observe the various 
stages through which industries have 
gone since the beginning of the war. The 
glass industry is an example. At first it 
was thought that production should be 
curtailed considerably since this was not 
considered a war-vital industry. In the 
meantime, however, it has been deemed 
better to continue full production, to save 
technical skills of workers, to prevent 
furnaces from becoming unusable through 
disuse and cooling, but more important, 
to build up reserve supplies, especially 
of window glass. Glass raw materials are 
all available domestically, but coal trans- 
port has caused some difficulties. The 
glassware industry, while not producing 
so much for domestic consumption, found 
ready foreign buyers, especially from 
Southeastern Europe at the Leipzig and 
Vienna trade fairs held at March. At the 
1939 Leipzig fair 30 per cent of the total 
European orders were from north Eu- 
ropean countries, 28 per cent from south- 
eastern Europe, and 42 per cent from 
the still neutral countries Netherlands, 
Belgium, Italy, and Switzerland. At the 
Leipzig fair this year a number of new 
glass, porcelain, aluminum and general 
metal-replacing products attracted most 
attention. 

A new material recently patented in 
Germany is called “Ingraf.” Made of 
vegetable tissue saturated with albumin- 
ous matter, it is a synthetic parchment 
of hornlike quality, which is proof against 
scratches, shocks and abrasions, and is 
almost incombustible. It is cheaper than 
natural parchment and can be used for 
interior decorating in airplanes, rail- 
road cars and homes, and for coverings 
of furniture, table tops, and the like. 
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Every Kind of Steel You Need 


In Stock... Immediate Shipment 


@ Ryerson Certified Steels are particularly adapted to 


wide range of stainless products and special alloys, are 


the specialized requirements of the Chemical Industries. in stock for immediate shipment. 

Made under strict metallurgical control—"‘specifica- When you need steel for any purpose, check with 
tions within a specification”, Ryerson Certified Steels the nearest Ryerson plant. You are assured close per- 
represent the highest quality and most uniform products sonal cooperation on any problems of design or appli- 
available in each particular classification. More than cation and you can depend on immediate shipment 
10.000 kinds, shapes, and sizes. including an extremely of high uniform certified quality steel. 


ALLEGHENY STAINLESS, Sheets, Plates. STRUCTURAL STEEL, in a full range of ALLOY STEELS — Special steels particularly 
Bars, ‘Tubing, ete.. for acid corrosion and heat shapes and sizes, for plant repair and extension: adapted to specific uses. Bars, plates, sheets, ete. 
resistance. for supporting platforms, tanks, conveyors, 


machinery. ete. 
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FLOOR PLATES and SAFETY TREADS, TIMKEN SEAMLESS STEEL TUBING is FLAME CUTTING SERVICE on plates, sheets 
for building repair, modernization and safety carried in full range of sizes and wall thicknesses, and billets, produces the most intricate parts for 
measures, for parts manufacture, equip t lification, repairing and building new equipment. Any thick- 


repair, ete. nese from '4"' to 15" quickly and cleanly cut. 


Ryerson products also include special alloys for resisting corrosive liquids. gases 
and high temperatures; low alloy structural steel for resistance to atmospheric 
corrosion; special sheets and plates; Pluramelt (stainless surfaced) steel; seamless 
mechanical tubing: reinforcing steel; welding wire; Babbitt metal, etc. Write for 
Stock List. Joseph T. Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. 
Louis, Cineinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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FACTORY CONSUMPTION OF OLLS AND FATS GAINED 
LAST YEAR DESPITE LOSS IN EDIBLE FIELDS 


He AMOUNT of animal and vege- 

table fats and oils 
domestic factory operations last year is 
reported by the Bureau of the Census at 
1,802,989 thousand pounds or an increase 


consumed — in 


of about 3.6 per cent over the amount so 
1938. 
attained in the face of a rather sharp 


consumed in This increase was 
drop in the volume of oils and fats con- 
edible 
ample, the Bureau credits the shortening 
industry with consumption of 1,406,318 
thousand pounds of oils and fats in 1939 
as against 1,512,299 thousand pounds in 
1938. Manufacturers of 
also cut 


verted into products. For ex- 


oleomargarine 
down their requirements for 
oils and fats last year. 

The explanation for the drop in manu- 
factured edible products is found in in- 
Production 


1.414 


Exports and increases in 


creased use of lard as such. 
of lard in 1939 was reported at 
million pounds. 
stock holdings 
pounds which indicates a total domestic 
consumption of 1,064 
with only a little more ‘than 15 million 
pounds of this going into factory use. 


were about 335 million 


million pounds 


In 1938, production of lard was approx- 
Exports 
and increases in stocks amounted to 258 
than 906 
total domestic con- 
nearly 10 million 
pounds went into edible products. Hence 
evident that the 
consumption of edible oils and 


imately 1,163 million pounds. 


million pounds, leaving less 
million pounds for 
sumption of which 
it becomes drep in 
factory 
fats last year was more than offset by the 
increase in direct consumption of lard. 

Based on consumption of fats and oils. 
soap production last year was the largest 
Data for 


in the history of the industrv. 
industry 
have been presented by the Bureau of 


consumption of oils and fats 


Factory Consumption of Primary 


the Census from 1931 to date and the 
Biennial Census for 1929 soap 
consumption of oils and fats in that 
year at little under 1,500,000 thousand 
which was the 


places 


pounds former record 
year. The low prices which prevailed 
for tallow and greases last year gave 
these products a preference in soap mak- 
ing and substantial 
account were 


years, 


increases for soap 
reported over preceding 
Restricted supplies palm-kernel 
oil were reflected in smaller buying of 
this oil by soap makers. In view of the 
larger output of soybean oil, its increased 
use in soap making was surprisingly 
small, whereas both coconut and babassu 
oils registered appreciable gains. Fears 
that shipping conditions in the final quar- 
ter of the year would affect the supply of 
palm oil were not realized, as imports 
continued on a somewhat higher scale 
and while consumption held up well, 
there was a gain in domestic stocks in 
the last three months of the vear. 
Paint and varnish manufacture 
counted for 423,113 thousand pounds of 
oils and fats or a gain of about 18.3 
per cent over the total used in 1938. 
It is worthy of note that castor oil has 
been gaining in importance as a paint- 
making oil. In 1939, 11.439 thousand 


pounds of castor oil are reported as go- 
ing into paints and varnishes. 


Data for linseed oil give 1939 pro- 
564.507 thousand pounds, 
factory consumption as 344,975 thousand 
pounds and an inerease in stocks of 
840 thousand pounds all of which adds 
up to a total consumption of 563,667 
thousand pounds of which 218,692 thou- 
sand 


duction as 


pounds was in non-factory use 
with net foreign trade figures indicat- 
ing that the total was decreased by ex- 
port shipments of something more than 
2.500 thousand pounds. Linseed oil was 
more widely in the paint and 
varnish trade last year but failed to 
equal the percentage gain registered by 
the industry. In contrast, very sharp 
gain was noted in the case of soy bean 
oil and since the turn of the year re- 
ports have been heard to the effect that 
paint makers taking on liberal 
amounts of soybean oil. 


used 


were 


Industry consumption of oils and fat- 
1938-1939 


Per cent of total 
1938 1939 


Factory Consumption of Oils and Fats by Industries 


Shortening 32.6 29.3 
Oleomargarine 6.7 5.0 
Other edible products 8.1 g.9 
Soap. 31.7 34.4 
Paint and varnish 7.7 8.8 
Linoleum and oilcloth 1.9 2.2 
Printing ink 0.5 0.5 
Miscellaneous products 5.7 rin 
Loss, including foots 5.1 3.7 
00.0 100.0 
Th yusands of pounds 
Edible Paint and Linoleum Printing 
Use Soap Varnish and Oilcloth Ink lotal* 
1030 2.074 1,653,704 423,113 107 ,721 22 .873 4. 802,989 
1038 2.200 290 1.468.535 357.625 85.362 21,884 4,634, 
1937 2.372 ,430 1,475,756 457,785 102 ,763 26 4.993 ,¢ 
1936 2 296 1,394,538 441,282 101 20 206 4.784,; 
1935 2.172.757 1,312,690 404,705 81.031 18.000 4.494 , 25 
434 1,721,340 1,474,415 329,894 67 811 15.544 4,028 ,003 
133 1.418.689 1,311,263 297,560 69 938 13.419 3,514,641 
1,325,340 1.375.416 254.251 57.515 10.431 3.355.555 
Includes miscellaneous uses and losses 


Quantities in thousands of pounds 


Other 
Oleomar- Edible 
Total Shortening garine Products Soap 

Total + 802 1,406 ,318 241,705 $26 .053 1 .704 
Cottonseed oil 1.321.190 O04 O8 657 233 1.061 
Peanut oil 67 093 51,713 2,445 8 678 805 
Coconut oil 520.154 20 38 43 33 912 
Corn oil &4 007 1,453 480 65.384 4.441 
Soybean oil 269 201 70 822 32 345 11.177 
Olive oil, edible 3.083 3.798 
Olive oil, inedible 5.51 1.439 
sulphur oil or olive foots 19,370 19 068 
Valm-kerne: on! 10.554 266 473 5,292 3 657 
Palm oil 271.046 113,078 1 1 102,146 
Habasseu onl 63,193 13 8.450 37 .633 
Sesame oil 2 266 724 1,102 14 
Rapeseed on! 6,577 7 2 
Linseed onl 444.475 
lung oil 40 
Perntlla oil 42.546 l 
Cwator oil 946 
Other vege table oils $5,852 ‘18 7 364 
Lard 15,253 7,398 1,355 6,317 50 
Edible animal steart 32 285 25,574 3,069 3,142 278 
Oleo oul 12,911 470 11,865 147 67 
lallow, edible 62.246 3,483 418 
lallow, inedible 874.000 785.041 
210,911 120 856 
Neat's-foot oi! 5.678 11 
Marine animes! oils 58 12 51.522 
oils 222 20.521 114,961 
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Animal and Vegetable Fats and Oils. by Classes of Products. 


ENGINEERING @ No. 4 


Calendar Year 1939 


Paint Linoleum Miscel- Loss 
and and Printing laneous including 
Vernish Oileloth Inks Products oil in foots 
123,113 107 ,721 22 . 873 344 281 177 ,221 
192 2,017 80 S20 
161 3,291 
707 5 3,852 32,574 
55 1 10.559 
21,720 6.438 62 9 332 16,265 
131 
4,061 
302 
36 830 
l 5 9 681 24 ,782 
2,645 
200 13¢ 
74 6,459 
246 68 17 . 526 10.564 117 
&2 3.763 2,105 2,545 
28 10,758 1,915 1,198 
11,439 SS 317 28 ,277 2 
5.816 1,264 78 10,709 553 
2 28 10 
2 160 60 
362 
l 1,445 159 
RS 705 161 
47 l 449 89 038 520 
24 4 5,622 17 
36 4 7,002 74 
24 981 17 .385 204 40 622 3,582 
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+ James T. Parper, co-founder and chair- 
man of the board of the Dow Chemical 
Co., and W. J. Austin, president of the 
Austin Co., were awarded honorary de- 
grees by Case School of Applied Science 
at its 60th anniversary Founders’ Day 
Convocation, March 14. Mr. Pardee, one 
of the first to receive a degree from Case, 
was awarded the degree of doctor of com- 
mercial science in recognition of his lead- 
ership and example. “As a pioneer in the 
creation of a great industry and in guiding 
its fiscal operations with high integrity.” 
Mr. Austin received the degree of doctor 
of engineering. 


+ Orto C. Voss, advisory superintendent 
of the tank and plate shop at the Allis- 
Chalmers plant in West Allis, Wis., and 
an authority on the oxy-acetylene process, 
will receive the 1939 James Turner More- 
head Medal, sponsored by the Interna- 
tional Acetylene Association. The medal. 
awarded annually for outstanding work in 
the production or utilization of calcium 
carbide and acetylene gas, will be pre- 
sented to Mr. Voss during the opening 
session of the annual convention, April 
10, at Milwaukee. 


* Kennetu K. Bowman, M. A. Epwarps, 
and Francis Monier were among the 
engineers to receive the Charles A. Coffin 


James T. Pardee and W. 
J. Austin were awarded 
honorary degrees by Case 
School of Applied Science 
at the Founders’ Day Con- 
vocation 


Foundation awards, the highest honor 
conferred by General Electric upon its 
employees. These awards are made annu- 
ally to those employees adjudged to have 
made the most outstanding contributions 
to their company and to the electrical in- 
dustry. In this case the award was made 
for the work in improving control equip- 
ment to perform high power, complicated 
operations with speed and precision. 


+ W. F. Rockwe tt, president of the Pitts- 
burgh Equitable Meter Co. and Merco 
Nordstrom Valve Co., has been elected a 
director of the Commercial National Bank 


& Trust Co. of New York. 


+ Joun V. Jirasex has recently joined 
the Worthington Pump & Machinery 
Corp. as a special representative to the 
petroleum and chemical industries. He is 
a graduate chemical engineer from the 
University of Prague and did postgraduate 
work at the Sorbonne in Paris. Recently 
Mr. Jirasek was associated with the Com- 
pagnie Technique des Petroles, European 
representative for the M. W. Kellogg Co. 
and with the Sharples Solvents Corp. of 
Philadelphia. 


+ Ratston Russert has recently joined 
the research staff of the Westinghouse 
Electric & Mfg. Co., where he will be in 


Wernersville, Pa. 


Worth, Tex. 


APRIL 24-27, ELtecrrocHemicat Society, annual meeting, Galen Hall, 


MAY 13-15, American Institute or CHemicat ENcrIneers, Buffalo. 
MAY 27-31, American Perroteum INstituTe, mid-year meeting, Fort 
AUG, 20-23, TecunicaL AssociATION OF THE & Paper INpusTRY, 
fall meeting, Olympic Hotel, Seattle, Wash. 


SEPT. 9-13, American Cuemicat Socrery, fall meeting, Detroit, Mich. 
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charge of the work on ceramics. Dr. Rus- 
sell graduated from Ohio State University 
in 1932 and again in 1933, and 1938. He 
has been employed with the A.C. Spark 
Plug Division of General Motors and the 
General Ceramics Corp. 


Epwarp J. Cuartron has been ap- 
pointed general manager of Lukenweld, 
Ine., a division of Lukens Steel Co., 
Coatesville, Pa., according to an an- 
nouncement by Everett Chapman, presi- 
dent of the company. 


+ Rosert L. BuNntine has been promoted 
to superintendent succeeding Roland J. 
Whiting, resigned. George M. Snyder has 
been made chief engineer. Dean Bruce 
Johnston has been appointed manager of 
development and research. Gordon A. 
Coleman, formerly with Struthers-Wells 
Co., Warren, Pa. as process engineer, is 
now with the Barrett Company, at Phila- 
delphia. He is connected with the re- 
search and development department. 


Grorce W. of the Georgia 
School of Technology has accepted a 
position with the U.S. Industrial Chemi- 
cals, Inc. 


+ Norsert Kreipt has recently been ap- 
pointed professor of glass technology in 
the department of ceramics at Pennsyl- 
vania State College. Dr. Kreidl will work 
in collaboration with Professor Woldemar 
Wevl, on a research project sponsored by 
Monsanto Chemical Co., concerning the 
use of phosphate in glasses and other 
ceramic products. 


+S. B. AppLtesaum, vice president and 
secretary of the Permutit Co., manufac- 
turers of water conditioning equipment, 
was elected a director at the company’s 
annual meeting on March 20, it has been 
announced by W. Spencer Robertson, 
president. 


+ E. Gisson of the Geophysical 
Laboratory of the Carnegie Institution, 
has been awarded the Hillebrand prize of 
the Washington section of the American 
Chemical Society. The award was made 
for the discovery of the hitherto unsus- 
pected mechanisms governing the be- 
havior of liquids under high pressures 
ranging upward from 1,000 times the 
weight of air. 


+H. V. Powers was elected chairman of 
the Akron Rubber Group at the meeting 
of March 29. Other officers elected at 
the same meeting were L. V. Cooper, 
vice-chairman and T. L. Stevens, secre- 
tary-treasurer. 


+ Paut A. Kino, manufacturing chemist 
of Camden, N. J., has been reelected a 
member of the board of trustees of the 
Philadelphia College of Pharmacy and 
Science. 
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A—B. W. D. Center Drain “Multileaf’ for Pressure Filter 

B—Various Types of Hydraulic Press Pads 

C—Vulcanized Rubber Gasketing for Plate and Frame Filter Cloth 
D—Reinforced Cushion Type Edge on Outer Circumference of Vallez Filter Screen 


There Is Only One Correct Solution 
To Any Difficult Filtration Problem 


In the more than twenty-five years we have been in business we 
have supplied the correct solution to hundreds of filtration prob- 
lems—problems long considered unsolvable. We have designed 
new meshes, developed new alloys, invented new methods of 
fabrication—all in the interests of our clients. 


A set of our B.W.D. Center Drain “Multileaves” in 
a contact plant press filters the same amount of oil 
in thirty minutes that it took the old leaves ninety 
minutes to handle. 


In a large chemical plant operating several Vallez 
Filters, +60 X 60 Monel, Wire .011”, used on our 
advice, lasted twice as long as the screen formerly 
used. 


Out of 200 of our “Ring-Key” type pads in use in 
a large chocolate plant, only one pad failed in 15 
months—and that failure was due to excess water 
in the chamber of the press. 


Rubber vulcanized onto the edges of Filter Cloths 
for a chemical plant's plate and frame press equip- 
ment has proven to be a long lasting leakproof 
gasket. 


For more efficient, more economical and more satisfactory 
filtration use Multi-Metal filter leaves, screens or discs. 


WIRE 


MESHES 
WIRE CLOTH COMPANY 


int 
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+ Wittiam B. Lawson, formerly of the 
Harshaw Chemical Co. and the Inter- 
national Nickel Co., has announced the 
formation of W. B. Lawson, Inc., dealing 
in industrial chemicals, oils and non-fer- 
rous metals. His offices are in Cleveland. 


William B. Lawson 


+H. E. Dratte has been appointed man- 
ager of the petroleum and chemical sec- 
tion of the Industrial Engineering Depart- 
ment of the Westinghouse Electric & Mfg. 
Co. Born in Quincy, Ill., and graduated 
as an electrical engineer from the Uni- 
versity of Illinois in 1916, Mr. Dralle has 
been associated continually with Westing- 
house; following general engineering ac- 
tivities including special work with Dr. 
Frank Conrad, assistant chief engineer at 
Westinghouse, Mr. Dralle has specialized 
in the application of electricity to cement, 
glass, railroad and petroleum industries. 


+ R. R. Rosey, for many years superin- 
tendent of operations of Portland General 
Electric Co. at Portland, Ore., has been 
named assistant to the vice president in 
the staff reorganization of the company. 


+ Rosert H. Heyer has been added to 
the staff of Battelle Memorial Institute, 
Columbus, Ohio. Mr. Heyer is a graduate 
of the University of Minnesota and has 
served a time in the research department 
of the American Rolling Mill Co. 


+ Hucu M. Corroven, recently appointed 
manager of the Alco Products Division of 
the American Locomotive Co., is a gradu- 
ate of Iowa State College. He has been 
with Alco since June, 1936, and served in 
the capacities of chief mechanical engi- 
neer, assistant manager of engineering 
and manager-engineering, which position 
he held up to February 1, when he 
assumed his new responsibilities. 


+#D. S. Kerr has been appointed man 
ager of the Atlanta office of Allis-Chalm- 
ers Mfg. Co. 


+ Epwarp A. Rupicier, a director of 
Standard Oil Co. of N. J. and manager of 
refining operations in the southern divi 
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sion, retired April 1 after nearly 42 years 
with the company. He was succeeded in 
the management of the Baltimore and 
Charleston units by Dr. Merle R. 
Meacham, general superintendent of the 
Bayway Refinery. 


+ Donatp L. Fercuson, assistant general 
superintendent of the Bayway refinery of 
the Standard Oil of New Jersey, moved 
into the top position at Bayway, April 1. 
He is a graduate of Purdue University’s 
chemical engineering department. In 
1926, he left Bayway to go to the Colonial 
Beacon’s Everett refinery as assistant 
manager, becoming manager and a direc- 
tor of that company in 1931. In 1934 he 
went to France to manage the Port Je- 
rome refinery of Standard Franco-Améri- 
caine de Raflinage, returning in 1938 
as assistant general superintendent at 
Bayway. 


+ A. P. Fow er, Jr., has been transferred 
from the research and control laboratory 
of the Dicalite Co. to New Orleans, where 
he has taken up his duties as district 
manager. He completed his education at 
the School of Chemical Engineering, 
Louisiana State University, and has since 
continued his interest in the sugar in- 
dustry. 


+ Rosert D. Kent, who was connected 
with the research and control laboratory 
of the Dicalite Co., has been transferred 
to New York where he will make his 
headquarters. Mr. Kent is a graduate of 
the School of Chemical Engineering, Cali- 
fornia Institute of Technology. 


H. E. Dralle 


Henry J. Guzewicz has been trans- 
ferred from the northern New Jersey terri- 
tory to sales and service activities in 
Brooklyn and New York for the Dicalite 
Co. He is a chemical engineering gradu- 
ate from Tufts College. 


+ Leo Harner has been appointed to act 
as service engineer in the California terri- 
tory for the Porcelain Enamel & Mfg. Co. 
of Baltimore. After graduating from the 
ceramics department of Ohio State Uni- 
versity, he became associated with the 
porcelain enameling industry. For the 


VOL. 47 


WORKS! 


Every action that tends to insure complete accuracy of size is incorpo- 
rated in this high-speed production machine ... swing ... shake... 
bounce. A wide range of sizes and types have been developed to 
handle anything from A to Z.... Abrasives to Zinc oxide—each 
one giving maximum screening capacity with minimum floor space. 
And all Robinson Gyro-Sifters are fitted with ball bearings through- 
out for lowest power consumption .... In other words—built to do 
a better job for less money. Fully illustrated catalog on request. 


DEFIBERIZING 
PLASTICISING 
PUL 
BAG CLEANING 
ELEVATING 
CONVEYING 
MILLING 
MIXING 
SIFTING 


SORTING 


ROBINSON MANUFACTURING COMPANY 


72 PAINTER STREET, MUNCY, PA. 
Kindly send particulars on your equipment 
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THE WORLD'S LARGEST MANUFACTURER OF DUST 
CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION - HAGERSTOWN, MD. 
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SMALL 


DUST 


COLLECTORS 


shipped fully assembled 
READY FOR USE 


For years the most satisfactory 
type of Dust Collector has been 
the cloth screen type. Efficient, 
compact, shipped ready to be 
connected to any exhaust sys- 
tem handling dry dust at normal 
temperature, this Pangborn Dust 
Collector comes in proper sizes 
for small or large installations. 
Its cost is within easy reach 
even of the smallest plant. 

If you have a dust problem of 
a simple nature and want to cor- 
rect it quickly and at minimum 
cost, drop us a request for 
Bulletin “902.” 

Please mention Type 
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past eight months he has been connected 
with Pemco in both technical and service 
capacities. 


Roy A. Suive of the Caleo Chemical 
Division of American Cyanamid Co., re- 
ceived one of the important awards made 
at the Modern Pioneers’ banquet of the 
National Manufacturers Association. The 
award was made for achievement in the 
fields of resin and paint. 


+ Jay Inwin has been appointed Chicago 
district manager of the Steel and Tube 
Division of Timken Roller Bearing Co. 
In 1937, he became associated with the 
metallurgical department of the Timken 
organization and since October of that 
year he has been a salesman in the 
Chicago branch office. 


+R. K. Turner of the Carbide & Carbon 
Chemicals Corp., has been elected chair- 
man of the Chemical Engineers Club of 
Charleston, W. Va. Other officers are 
W. T. Nichols of Westvaco Chlorine Prod- 
ucts Co., vice chairman; J. R. Williams 
of E. 1. duPont de Nemours & Co., Ine., 
secretary-treasurer, 


Hugh A. Galt 


+ Howarp A. Marpte was honored at a 
dinner of the House Magazine Institute 
of America at Hotel Astor, New York 
City, on March 13. The magazine of 
which he is editor, Monsanto Magazine, 
has been judged the best internally spon- 
sored publication in the United States. 
Before becoming editor, Mr. Marple was 
in the research laboratory of Monsanto 
Chemical Co. at Everett, Mass. 


+ Frank W. Hurp has been appointed a 
member of the staff of the chemical engi- 
neering division of the Research Founda- 
tion of Armour Institute of Technology. 
neering division of the Research Founda- 
he was engaged in photo-cliemical re- 
search with Dr. R. S. Livingston as well 
as physical chemistry researches in the 
radiology department of the University 
Hospital at Minneapolis. His work at the 
Research Foundation will be in the field 


of special fuel development problems. 
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WATER TREATMENT 
PROBLEMS 


that confront industry--- 


Bacterial Spoilage 


Prevention of Heat Exchange 


« Control of Slime 


Units 
« Chemical Correction of pH 


WATER TREATMENT 


is the answer fo 
Reduction in Production 
° Improvement in Quality of P 


e specialized 
and similar 


blems. 
by inviting 


For 27 years 
in the solution © 
water treatment pro 


You incur no obligation 
W & T to solve yours. 
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& TIERNAN CO., Inc. 
WALLACE & THER ae 
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Control Apporetus 


J. Branches in Principal Cities 


How to Get 


HIGHER VACUUM 


Improve 

Product 

Quality 


GET THIS 
BULLETIN 


The new Beach-Russ “RP” Single Stage 
High Vacuum Pump incorporates rotary 
pump features which produce the high- 
est practical vacuum with the lowest 
power consumption on distillation, 
evaporation, concentration, drying and 
other chemical processes as well as 
vacuum packing. 

Constant maintained wet vacuum of 
50 microns and dry vacuum of 10 
microns on blank flange test. 

This is performance which depends 
on Beach-Russ superior construction 
and lubrication features. 


Capacities from 15 to 1100 c.f.m. 


BEACH-RUSS CO. 


42 Church St. New York, N. Y. 
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+ J. B. Tempreron, formerly vice-presi- 
dent of Templeton Kenly & Co., Chicago, 
was elected president of the organization 
at the annual meeting, to succeed W. B. 
Templeton, who is now chairman of the 
board of directors. 


A. CoLemMaAn, formerly con- 
nected with Struthers Wells Co., is now 
associated with the Barrett Co. at Phila- 
delphia. He is in the research and de- 
velopment department. 


*Hucu A. Gatt has retired as vice 
president of Pittsburgh Plate Glass Co. 
after 40 years of service. He also relin- 
quished his position as president of South- 
ern Alkali Corp. and Columbia Alkali 
Corp. 


+ Artnur W. Hixson, professor of chem- 
ical engineering at Columbia University, 
is recovering from a_ ten-weeks illness. 


+A. J. V. Unperwoop, joint honorary 
secretary of the Institution of Chemical 
Engineers of London, was guest of the 
American Institute of Chemical Engineers 
at luncheon at the Chemists’ Club in New 
York, April 4. He returned to England, 
April 5 following a hurried business trip 
to Canada and the United States. 


+ Davin C. Jones, vice president and gen- 
eral manager of the Lunkenheimer Co., 
Cincinnati, died on March 11, after a brief 
illness. He was born in Cincinnati in 1876 
and entered the employ of The Lunken- 
heimer Co. in 1894. 


Lynpon H. Oak, European representa- 
tive of E. B. Badger & Sons Co., Boston, 
Mass., died March 3. Prior to 1934 he 
was in charge of the Badger office at 
Tulsa, and in 1937 rejoined the company, 
becoming its representative in London, 
where he remained until the commence- 
ment of the war. He then went to France 
to take charge of the construction of 
equipment to be used for making aviation 
gasoline. 


+#Hurron H. Hatey, Detroit district 
sales representative of the American 
Foundry Equipment Co., died March 1. 


+ DeWirr Pace, formerly president and 
general manager of New Departure and 
director and vice president of General 
Motors Corp., died suddenly at Hialeah 
Park, Fla., Feb. 28. 


*CuHarctes Artour Wuite, secretary- 
treasurer of the Leeds and Northrup Co., 
died March 2 at Germantown Hospital in 
Philadelphia, after a two weeks illness. 
He was 58 years of age. 


+ C. K. Francis, technical editor of the 
Oil & Gas Journal, died in Tulsa, Okla., 
on March 25. Prior to joining the edito- 
rial staff Dr. Francis had been a chemical 
consultant in the petroleum industry. 


+ J. J. Greer, formerly manager of the 
black powder operations of Hercules 
Powder Co., died March 19 in his home 
at Swarthmore, Pa., 
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Certainly,—It Can Be 
FILTERED! 


Any material that has a liquid or fluid phase within the temperature range from 0° to 
250° F. can be filtered. Shriver Filtration Equipment has kept pace in design and per- 
formance with the steady development of new chemicals and new processes, which have 
demanded both recovery of solids and clarification over a widely varying range of tem- 
perature, pressure and viscosity conditions. 


Today our laboratory— it’s really yours—is running at full steam working out determina- 
tions on the filterability of products never before filtered and securing data which dictates 
new and better filter press designs. This policy expands the versatility of Shriver Filter 
Press service to you. Take three recent jobs as examples: 


This bronze filter press with heavy, solid 
frames and filter plates equipped with 
perforated plate covering, to support 
filter paper, is used for clarifying at a 
fast rate essential oils with only a small 
percentage of solids. 


Equipped with rubber covered cast iron 
grid type plates and frames, this filter 
press handles large quantities of very 
corrosive fluids, the solids of which are 
then washed in the press. 


This portable unit has a 12 chamber 
filter press with Haveg washing type 
plates and frames, stainless steel pan, 
and Duriron piping valves, fittings and 
vertical plunger pump; for use in gen- 
eral laboratory work on corrosive solu- 
tions and for washing of retained solids. 


If improvement of your new prod- 
uct by filtration or of the existing 
filter equipment is your problem, 
investigate the possibilities of 
Shriver Research and Filter 
Presses. The Shriver Catalog tells 
how. Write for a copy. 


T. SHRIVER & COMPANY 


802 HAMILTON ST. HARRISON, N. J. 
Western Agents—The Merrill Co., 343 Sansome St., San Francisco 


@ FOR BETTER FILTRATION 
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VIEWS and COMMENTS 


Results From “Young Ideas” 


To the Editor of Chem. & Met.: 

Sir:—I read with considerable inter- 
est M.H.B.’s letter in the February issue 
of Chemical and Metallurgical Engineer- 
ing commenting on your editorial en- 
titled “Young Engineering and Young 
Engineers.” 

I have no idea whether we have any 
suitable opening available at this time, 
but it seems to me that any one who can 
give such a good account of himself de- 
serves a chance—that is, provided his ad- 
versity has not embittered him so much 
that he will not be able to fit into a 
technical organization. In any event, I 
am attaching a qualification record, with 
the suggestion that you ask your friend 
to fill it in and return it to me. 

This ought to be convincing proof of 
how thoroughly your esteemed publica- 
tion is being read in some quarters! 

Director OF LABORATORIES 


New York, N. Y. 


To the Editor of Chem. & Met.: 


Sir:—-Your correspondent hit the nail 
on the head when he identified the 
“plight of the young engineer” with that 
of the millions of unemployed youth in 
other fields. However, he seems to have 
missed one point, and that is the fact 
that chemical engineering is actually a 
young profession—one whose develop- 
ment dates only from the turn of the 
century. So it would seem that there are 
many fields for us to conquer. Indeed, 
the road to success lies open before us, 
the only trouble being that it is in a 
bad state of repair, with no sign-posts 
and no wayside inns. To put it in plain 
words, chemical industry often needs us, 
but sometimes does not realize it. Obser- 
vations in the last few years have led 
me to the conclusion that many of the 
men in senior positions in chemical in- 
dustry are not quite certain as to the 
nature of a chemical engineer’s training 
and ability. Many of those men received 
their education in the days when our 
profession was in the embryonic stage. 
| have had the personal experience of 
writing to some large firms as a “senior 
chemical engineering student in search 
of employment for after graduation,” 
only to be informed by return mail that 
there are “no vacancies in our research 
laboratory at present.” 

There are now in Canada only two 
schools giving courses in unit opera- 
tions, although a number of others offer 
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courses in industrial chemistry. These 
two schools together turn out less than 
50 new chemical engineers per year. 
Now, if new construction for 1939 is 
any criterion, Canada should have open- 
ings for at least 100 new men each year, 
if the United States has room for 1500, 
as stated in your January editorial. In 
spite of this, there is still a relatively 
large number of Canadian chemical en- 
gineering graduates who are either un- 
employed, taking graduate courses, or 
working in fields outside the scope of 
their profession. 

The above statements apply especially 
to Canada, but may have some signifi- 
cance from the American point of view 
as well. To put it crudely, chemical in- 
dustry “doesn’t know what she’s miss- 
ing” in allowing so many good men go to 
waste. 

What chemical engineering needs is 
more publicity. In other words, chemical 
industry must become aware of our 
existence. Industry has what we need 
jobs. Does industry know that we have 
what industry needs—new ideas? If this 
gulf could be bridged, all would benefit. 

Sypney ABBEY 
Chemical Engineering Student, 
McGill University 


To the Editor of Chem. & Met.: 


Sir:—The communications under the 
heading “Young Engineering”, in your 
February issue, together with your edi- 
torial in the January issue, deal with one 
of the most urgent problems of the 
present time. 

Unfortunately, finding more jobs for 
young engineering graduates, does not, of 
necessity, increase the total number of 
men employed and therefore does little 
towards solving the great national prob- 
lem of unemployment as a whole. “Char- 
ity begins at home,” and our personal 
problem is, how to get more jobs for 
unemployed engineers. 

To do this it is obvious that we must 
create more jobs or get for members of 
our own profession more of the jobs 
which already exist. It is quite clear 
that at the present time, there are not 
enough jobs to go round. The creation 
of more jobs is really a matter of in- 
creasing the business prosperity of the 
country as a whole, and hardly lies within 
our scope. Although considerable effort 
is now being made to teach young gradu- 
ates how to go after a job, it is quite 


clear that if one man gets it, the other 
doesn’t so we are just about where we 
started. 

I think that we are perhaps suffering 
from too great a tendency to play up the 
professional side of engineering, as well 
as to overspecialize, at least at too early 
an age. We commit the crime of en- 
couraging our young men to believe that 
they can become engineers, and some- 
times specialists as well, by going to 
technical schools, for four years. You 
can't become a first class mechanic in 
that time. 

I am of the opinion that the engineer, 
and especially the engineering schools, 
have come to lay too much emphasis 
upon specialization. While specialization 
is often a necessity as far as the wel- 
fare of the individual is concerned, it 
is often a necessary evil as it not only 
limits his scope of employment but his 
professional outlook as well. It is sur- 
prising how many of the older engineer- 
ing graduates, really know nothing about 
the practical application of engineering 
principles, outside their own specialty, 
and too often they seem to take pride in 
their ignorance. 

It might not be a bad thing if our 
technical schools went on some kind of 
a sit down strike and told some of our 
industrial leaders that if they want 
specialists for their own particular line 
of business it is up to them to provide 
the training themselves. I am not deny- 
ing the necessity for this -specialization 
but the general field of engineering is 
now so broad that in four years the 
schools can only give their men a bare 
outline of it. The problem should not be 
further complicated by a demand for a 
high degree of specialization. 

Fifty years ago a man who called him- 
self an engineer would be ashamed to 
admit that he did not have at least a 
superficial knowledge of the whole field 
of engineering. Today such a broad scope 
of knowledge is impossible, but if we 
are not to further limit that scope, we 
must stop pretending that we can turn 
out men who have a liberal technical 
education and who are specialists. 

In these times, I think that what is 
really required, is a broader definition 
of the term “Engineering” and having 
broadened that definition it is up to us 
to sell the idea to the public. This is 
an engineering age and if our young 
engineers are to go after any kind of job 
they can handle, they have got to have 
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Announcing... 


A NEW EDITION — REVISED AND ENLARGED 


120 FLOW 
PROCESS 


CHEM. & MET.’s flow sheets have 
come to be something more than a re- 
print booklet. True, many of the flow 
sheets were taken from or based on 
articles published in Chem. & Met. 
during the past 10 years. But the sim- 
ilarity stops there. 

The current edition comprises 128 
pages of process information espe- 
cially prepared by Chem. & Met. edi- 
itors and contributers for handy 
reference use. Each of the 120 flow 
diagrams is reproduced to 10-in. width 
on 84x11 in. page, printed one side 
only. This provides a blank page 
facing each flow sheet, allowing plenty 
of room for notes and clippings on 
production, prices, materials of con- 
struction and other data. 

\ patented binding allows the pages 
to open flat, and a heavy brown cover 
insures durability. 

Statistical data on the process in- 
dustries and a classification of the unit 


Actual book size: 9v711r% in. 


SHEETS OF 
INDUSTRIES 


operations are included in addition to 
the two-page classified index. 


Twenty-one completely new flow 
sheets are included in this edition as 
well as several completely revised 
diagrams. Among the new ones are: 


Acetic Anhydride from Acetaldehyde 
Potassium Chloride (Trona process) 
Magnesium Products from Sea Water 
Magnesium Products from Bitterns 
China Clay Beneficiation 

Raw Cane Sugar 

Sorbitol and Mannitol 

Molding Compound (Soybean) 
Molding Compound (Urea-formaldehyde) 
Synthetic Phenol 

Gasoline by Alkylation 

Sodium Chlorate 


We think we have ordered enough 
copies to satisfy everyones’ require- 
ments; however, advance demand has 
been extraordinarily great so we sug- 
gest you write for your copy today. 


$1.25 


(Reduction for quantities over 10) 


Address Editorial Department 
CHEMICAL & METALLURGICAL ENGINEERING 
330 West 42d St., New York, N. Y. 
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STEBBINS 


SPECIALIZES 
IN ACID AND 
CORROSION 
RESISTANT 


LININGS 


The proper lining of tanks, 
towers, chests and other process 
equipment is a problem requir- 
ing the service of experts if 
satisfactory results are to be 
obtained. 


Stebbins linings have a back- 
ground of over 56 years of re- 
search and experience which 
takes all guesswork out of any 
lining problem and assures its 
satisfactory solution. 


Stebbins linings last longer and 
reduce maintenance and repair 
costs. 


Next time you have a lining 
problem consult a Stebbins en- 
gineer. 


Composite View of Acid Tower 
and Brick-lined Concrete Acid 
Storage Tank 


SEM CO) 


Stebbins Engineering 
and Manufacturing Co. 


367 EASTERN BOULEVARD 
WATERTOWN, NEW YORK 
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FLETCHER CENTRIFUGALS 


Exceptionally high basket speeds—for faster work, increased 
output, more profit. "“Centroid" Speed Control for safer, more 
efficient discharging of baskets. These are two sensationally 
important Fletcher features . . . but only two of the many that 
distinguish these modern centrifugals and qualify them for your 
high speed production. Folder giving details is yours on request. 
Write—there's no obligation whatsoever. 


DRYING 


OR 


SEPARATING 


Faster... 
Safer! 


FLETCHER 


FLETCHER WORKS, INC., 2nd & Glenwood Ave., Phila., Pa. 
Formerly Schaum and Uhlinger - Established 1850 


DATA SHEETS 


. . - On Materials of Construction 1938-1939 Edition 


(Supplement to November 1938 issue) 
Literally a Materials Handbook, this 38-page booklet presents 
essential information for more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 
equipment. 
™" Included are: (a) non-ferrous metals and alloys, (b) ferrous 
metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 
Ask for DATA SHEETS—1939 


Chemical & Metallurgical Engineering, 330 West 42nd St., 
New York, N. Y. 


WESGO ELECTRIC FURNACES 


Furnace illustrated will attain a maximum temperature 
of 1800 degrees F. Temperature variation is achieved by 
manipulation of three heat switch. Measuring 3h. x 
4'/.""w. x 5°1, the muffle is rapidly and uniformly heated 
by a heavy nichrome wire element embedded in refrac- 
tory. Temperature is accurately recorded on attached 
pyrometer. Further information on this and larger sizes 
will be supplied gladly. 


m Type 6—$45.00 


We are prepared to quote on your electric fur- 
nace requirements in this range as well as for 
temperatures up to 2800 degrees F. 


WESTERN GOLD AND PLATINUM WoRKS 


589 Bryant Street San Francisco, California 
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a pretty broad technical education. They 
must stop going around telling people 
that they are specialists in some line in 
which no one wants to employ them. 


James O. G. 
Mechanical and Electrical Engineer 


Bloomfield, N, 


To the Editor of Chem. & Met.: 

Sir:—All the comments which you 
have forwarded to me, coming from 
Montreal, from New York and other 
points have certainly proved a surprise. 
Not only am I taken aback at the com- 
plete unanimity of approval which my 
words received, but also by the interest- 
ing volume of replies. If 1 may, | would 
like to deal with a few of these replies. 

One correspondent, a senior in chem- 
ical engineering at MeGill University 
writes about the lack of realization on 
the part of the men of authority in the 
chemical industry to the fact that chem- 
ical engineers are not only research men 
but likewise can be trained and used 
for supervision in plant departments, in 
administrative posts, purchasing, public 
relations and later in sales. He, the cor- 
respondent, doesn’t say all this but cites 
instead one of the standard replies to 
the letters of application which are sent 
by young men to the plants, to wit: 
“there are no vacancies in our research 
laboratory at this time.” This is a com- 
mon reply, I have quite a few examples 
on file myself. 

The foregoing should prove that jobs 
can be created for more than a thousand 
chemically trained young men if only 
the men in industry will begin to under- 
stand that today’s graduate has had a 
broad general training and that he is fit 
for many types of work which our older 
men could not take for lack of knowl- 
edge. Not that today’s man is smarter 

but that he has had a _ broader 
foundation than his predecessor. This is 
because the colleges want the men to get 
jobs, sometimes catch-as-they-can if nec- 
essary. So, it gives catch-as-catch-can 
education in marketing, economics and 
the like to equip the student for any 
eventuality. 

I think that the engineering and chem- 
ical societies should have frequent visits 
to the educational as well as the indus- 
trial plants. Gentlemen, some of you 
would be re-educated to what chemical 
engineering really is today. 

The director of the chemical division 
of laboratories of one of the country’s 
larger oil companies sent an application. 
He wrote that he had no idea if a suitable 
vacancy was open but ... He also thought 
M.H.B. deserved a chance “if his adver- 
sity has not embittered him so much that 
he will not be able to fit into a technical 
organization.” 

Of course I sent that application in. | 
told my correspondent that I was still far 
from a radical, chiefly because the South, 
where I live is solidly Democrat, also b 
cause unlike other adversities, this om 
still left me capable for hearty eating. 
even though I wasn’t given a chance |! 
work. But I must point out that rad 
calism grows from seeds sowed by 
society unwilling to care for its o 
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DIFFICULT 
MAGNETIC 
SEPARATION 
PROBLEMS 
SPECIFY 


STEARNS TYPE “‘K" HIGH INTENSITY 
MAGNETIC SEPARATOR 


Operating on the induction 
principle and capable of far 
more efficient performance at 
lower cost than the usual high 
intensity magnetic separator, 
the STEARNS Type “K” grav- 
ity induction separator pro- 
vides positive magnetic sepa- 
ration of materials heretofore 
unresponsive, such as feld- 
spar, gypsum rock, glass sand, 
abrasives, etc. 


If it's magnetic, we make it. 
Stearns engineers are well 
qualified with many years of 
experience in designing and 
building magnetic equipment: 
separators, conveyor magnets, 
drums, spouts, clutches, brakes, 
clutch-brake combinations and 
special magnets. 


Use our complete laboratory 
facilities for magnetic separa- 
tion tests and possible applica- 
tion. Send us 25 to 50 lbs. of 
your typical material express 
prepaid for test, suggestions 
and recommendation. 


Write for our interesting Bulletin 700 


STEARNS MAGNETIC 
MANUFACTURING CO. 


Milwaukee, Wis. 


629 S. 28th St. 
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creation. If the chemical industry will 
persist in sowing unemployment it will 
reap a harvest in keeping with its prac- 
tice. 

Other letters received extend the re- 
marks I made, one of which adds some- 
thing which I don’t believe, namely that 
today’s engineers are too specialized. 
Except for a small number of colleges 
which frankly specialize, I don’t think 
any man with a new degree in chemical 
engineering is in any way a specialist. 
He is really a neophyte and knows it and 
he is an ous to get some real practical 
training so that, if he is any good, he 
can later specialize in something he 
knows well. 

It is true that the young engineering 
graduate must compete, once he does 
land a job, with the high school trained 
young mechanic who now has at least a 
four year lead in practical work over 
him. The trained engineer, however, has 
learned the way to study, he can apply 
himself more directly and widen his 
practical knowledge through additional 
study. The practical mechanic flounders 
around, unless he is an unusual excep- 
tion, never quite getting all the fuada- 
mentals, going by routine rather than 
reason and technical knowledge. The 
young engineer may start behind the 
young mechanic. It cannot be doubted 
he usually ends up far ahead. 

All in all, I was pleased by the com- 
ments I received to my letter. I still 
feel, however, as I did when I wrote my 
original letter. Chemical engineering 
unemployment is common to the prob- 
lem of general college graduate and or- 
dinary unemployment. For many of the 
unemployed there are no jobs; we must 
provide for these people through our 
government — that is common human 
decency. For unemployed chemical en- 
gineers we need not look to outside 
agencies. Ours is the youngest engineer- 
ing field in the world, a field which is 
expanding tremendously every year. For 
our unemployed, old and young, there 
can be jobs —there are jobs. A little 
thought on the part of each operating 
technical man who may read this will 
probably create jobs. What do you want 
done better, more intelligently? Hire a 
young chemical engineer for the job. 
It doesn’t matter if it is dirty work, if 
the pay is comparatively small. The 
young fellow isn’t working at all now 

. he’ll jump at the chance. And an 
amazing number will make good. Visit 
your own plant today, see what you are 
missing by not having a_ technically 
trained man in one place or another; see 
what you may gain by having a technic- 
ally trained additional salesman for 
trouble-shooting, a chemically trained 
bookkeeper or office assistant to work in 
your office, a chemist-route-and-traffic- 
man and so on. 

And visit your old alma mater, or 
someone else’s close to you. You'll be 
mighty pleased, greatly surprised, at the 
crop soon to be reaped. Give us a fair 
chance, gentlemen. You'll get your 
money's worth, and more! 


M.H. B. 
Junior Chemical Engineer 
Norfolk, Virginia 
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UNITS IN USE 


Your own separating and clean- 
ing problems justify your con- 
sidering these applications. 


Clarifying bleach- 
ing and cooking liquors 


Removing sand, 
grit and silt from river 
water 


Removing grit from 
milk of lime 

Classifying china 
clay, pigments, etc. 


Clarification of oils 


Removing dirt from 
all kinds of paper fur- 
nish 


Cleaning boiler 
feed water 


NOW... 


\ check these outstanding 
advantages of VORTRAPS: 


I—No moving parts— 

2—Low initial cost— 

3—Small space required— 

4—Low maintenance— 

5—Simplicity of opera- 
tion— 


Look into what you can do with 
VORTRAPS. Let us discuss the 
matter with you and show you 
how the advantages others have 
obtained can be secured by 


you, too. 
OLS 


NI¢ 
ENGINEERING & 
RESEARCH CORP. 


60 Wall Tower, New York, N. Y. 
University Tower Bidg., Montreal 


No. 4 269 
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FACTS ON FILTERING 


Representative case histories on widely varied clarification problems 
condensed from field reports of Johns-Manville Filtration Engineers 


Filter Cleaning 
Reduced 800% 


(Reported by J-M Engineer 
R. J. Amberg) 
DETROIT DISTRICT 
—Slow filtering op- 
erations were set- 
ting upa bottleneck & 
in this automotive- @ 
equipment man- 
ufacturing plant. 
High-speed copper-plating solutions 
came through filters at low flow 
rates. Production had to be stopped 
every three hours for filter cleaning. 


This company was using Hyflo 
Super-Cel as a filter aid, but a 
check-up showed that the drum for 
filter-aid addition was incorrectly 
placed. This resulted in lowering the 
level of liquid to a point where the 
pump could not handle necessary 
volume. The tank was elevated well 
above the pump and a new method 
recommended for using Hyflo. 

One week later, this filtration was 
again checked. Filter cleaning was 
reduced from once every 3 hours to 
once every 24 hours. This means that 
the cycle has been increased 800%, 


Linseed Oil Comes Clean for Soap Company 


(Reported by J-M Engineer W. J. Bucklee) 


PHILADELPHIA DISTRICT — This 
company reported extreme difficulty 
in filtering hot cresol linseed oil solu- 
tion. The material is filtered at a 
temperature of 200° F. and contains 
slimy foots that come from the oil. 


After a thorough check-up of 
operations and equipment in the 
plant, piping was rearranged to 
permit better precoating. A differ- 
ent type of Johns-Manville Celite 
Filter Aid was specified and an 


actual run started. 


Between 3 and 
4:30 o'clock that 
afternoon, more 
than 800 gallons of 
the linseed oil solu- 
tion were filtered. 
Clarification was ; 
complete and accomplished at un- 
usually high flow rates. Company 
men agreed that it was the best run 
ever seen in the plant. 


Settling Time Elimi- 
nated in Ferrie Hy- 
droxide Filtration 


' (Reported by J-M Engineer 
O. A. Mockridge) 

NEW JERSEY DIS- 

TRICT— In this chem- 

ical plant, it had been 

standard practice to 

“<<< Jet ferric hydroxide 

settle for 24 hours before filtration. 

A suggestion was made to perform 


Celite Mineral Fillers Improve Hundreds of Products 


Paint, silver polish, match heads, 
paper...are just a few of the 
wide range of materials made bet- 
ter with J-M Celite Fillers. These 
mineral inerts are entirely differ- 
ent from ordinary fillers. They 
consist of microscopic hollow 
shells in an infinite variety of 
irregular shapes. They are abso- 
lutely inert, and being unusually 
porous, they absorb more than 
200% their own weight in liquid. 
Furthermore, because Celite Fil- 


lers offer tremendous surface area 
... they can frequently be used 
to replace from 2 to 6 times the 
amount of heavier fillers. 

Celite Fillers have proved their 
ability to add new quality to hun- 
dreds of widely varied manufac- 
tured articles. A J-M Engineer 
will gladly help you choose the 
type and grade that will give best 
results in your products. For 
details, write Johns-Manville, 22 
East 40th Street, New York, N. Y. 


the entire clarification operation by 
pressure filtration, with J-M Hyflo 
Super-Cel Filter Aid. 

This recommendation was carried 
out. Plant operators are enthusiastic 
about the results. Using 14% Hyflo, 
the 24-hour period formerly required 
for settling was eliminated entirely 
and the filtration cycle reduced from 
6 hours to 20 minutes. 


What Do You 
Filter? 


The cases cited on this page repre- 
sent just a few of the many plants 
where operators have saved time 
and money or improved filtrates 
with the help of the Johns-Manville 
Filtration-Engineering Service. 

A J-M Engineer may be able to 
make similar savings for you. Let 
him inspect your plant . . . show you 
if your filtering can be improved 
in any way. 

For details on this service and in- 
formation on the complete line of 
modern high flow-rate J-M Celite 
Filter Aids, write Johns-Manville, 
22 East 40th Street, New York, N.Y. 


YN) JOHNS-MANVILLE CELITE FILTER AIDS 


FILTER-CEL ... STANDARD SUPER-CEL ... CELITE NO. 512... HYFLO SUPER-CEL .. . CELITE,NO. 501... CELITE NO. 503... CELITE NO. 535 
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BOOKSHELF 


Fats, Oils, Water and Gases 


Sutratep Ors anp Propucrs. 
By Donald Burton and George Robert- 
shaw. Published by the Chemical 
Publishing Co., New York, N. Y., 163 
pages. Price $5. 

Reviewed by W. L. Abramowitz 
THERE ARE few industries which do 
not employ  surface-active chemicals 
(wetting, foaming, emulsifying, or dis- 
persing agents, detergents, etc.) Next 
to ordinary soap, sulfonated or sulfated 
materials are the most widely used. This 
book is essentially a review of the analy- 
tical methods used in the analysis of sul- 
fated oils and deserves a place in every 
laboratory handling such oils. Contrary 
to the implications of advertising men, 
sulfated materials are not analyzed com- 
mercially by the duck-sinking method. 
The chapter devoted to the chemistry of 
sulfation, although brief, is cogent. No 
mention is made of the increasingly im- 
portant sulfonated esters and amides of 
fatty acids. 

The authors seem to have written this 
book from the viewpoint of leather chem- 
ists. Overemphasis is placed on A.L.C.A. 
methods. The methods of the A.S.T.M. 
and the S.O.M.A., some of which are 
superior to those of the A.L.C.A., have 
not been included. An example of this 
is the procedure for determination of 
unsaponifiable matter. This method, as 
outlined, will give misleading results in 
the case of sperm oil as shown in the 
1939 report of the Committee on Methods 
of Oil Analysis (A.L.C.A.). The 
S.0.M.A. method is accurate. These criti- 
cisms are not meant to detract from the 
undoubted utility of the book. 


Rancipiry 1x Fars. By C. H. 
Lea. Published by Chemical Publish- 
ing Company, New York City. 230 
pages. Price, $4. 

IN SPITE of its title, chemical engi- 

neers engaged in work with inedible fats 

and oils will profit by familiarity with 
this book. The current state of knowl- 
edge concerning rancidity of fats and 

fat-containing foods is compiled in a 

very readable manner. Although empha- 

sis has been laid on the scientific aspects 
of the problem, many details of methods 
likely to prove of practical value in the 
diagnosis and correction of faults have 
also been included. 

The author introduces the subject with 

a brief resume of the chemistry of fats 

and then devotes the principal part of 

the book to the deterioration of fats by 
atmospheric oxidation. The relation be- 


tween chemical tests and rancidity is dis- 
cussed, as are also methods of measur- 
ing the susceptibility of fats and oils to 
oxidation. Considerable space is also 
devoted to the factors which influence 
the rate of oxidation. 

The action of micro-organisms on fats 
is the subject of one chapter. The lesser 
causes of rancidity and types of rancid- 
ity specifically encountered in a few of 
the more important fat-containing foods 
complete the volume. 

Charts, tables, and illustrations are 
numerous throughout and bibliographies 
are found at the end of each chapter. 


THe Derection AND IDENTIFICATION OF 
War Gases. Published by Chemical 
Publishing Co., New York, N. Y. 53 
pages. Price $1.50. 

WRITTEN for Britain's A.R.P. depart- 
ment, these “Notes” give physical and 
chemical properties of the war gases, 
principles and methods of detection, 
chemical identification and also the du- 
ties and responsibilities of identification 
officers. 


Fuer—Fiure Gases. Edited by C. G. 
Segeler. Published by American Gas 
Association, New York, N. Y. 198 
pages. Price $5. 

EXECUTIVES, managers and salesmen 
can discover in this book what the chem- 
ist engaged in analytical works does and 
why he does it. Such an understanding 
would be of material assistance to those 
looking for interpretation and applica- 
tions of the chemists’ findings. Five of 
the eight chapters deal largely with fuel 
gases. Others cover furnace atmospheres, 
deposits in distribution systems and at- 
mospheres other than those from com- 
bustion. Numerous charts, tables, equa- 
tions and illustrations will make the 
book a very convenient reference for 
chemists, engineers and students. 


Properties OF OrpviInARY WATER-SuB- 
STANCE. Compiled by N. Ernest Dor- 
sey. Published by the Reinhold Pub- 
lishing Corp., New York, N. Y. 673 
pages. Price $15. 

Reviewed by F. C. Nachod 


IN THIS handy reference book, the 
eighty-first of the American Chemical 
Society’s monograph series, Dr. Dorsey 
has compiled with painstaking care near- 
ly 700 pages full of excellently and cri- 
tically chosen data. After some intro- 
ductory notes. explaining documentation, 
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symbols, units and equivalents, the prop- 
erties are listed in logical order: syn- 
thesis, dissociation, single systems (gas, 
liquid and solid state), multiple phase 
systems and phase transition. The term 
“water-substance” is meant for water 
of the normal isotopic composition. Refer- 
ance for deuterium oxide is given. 

It will be far more convenient to con- 
sult this well-rounded monograph if one 
needs quick information than to try to 
locate data in the more voluminous “Lan- 
dolt-Boernstein’s Tabellen” or in the “In- 
ternational Critical Tables.” The book, 
however, is not meant to replace those 
standard works; but, as the author points 
out in his preface, to help workers in 
other fields,- to “furnish a well-digested 
survey of the progress already made and 
to point out directions in which investi- 
gation needs to be extended.” 

The literature references at the bot- 
tom of each page and a well organized 
index make the book most valuable to 
workers in the fields of chemistry, phy- 
sics and physical chemistry. 


MartuematicaL MetHops ENGINEER- 
inc. By Theodore V. Karman and 
Maurice A. Biot. Published by Me- 
Graw-Hill Book Co., Ine., New York, 
N. Y. 505 pages. Price $4. 

Reviewed by C. K. Lawrence 

THE AUTHORS of this book have 
tackled the problem of inducing students 
of engineering to apply the fundamentals 
of their mathematical training.  Start- 
ing with an assumed knowledge of alge- 
bra, analytical geometry, and “ordinary 
calculus,” the student is taken through 
the theory and immediate application of 
advanced mathematics to numerous spe- 
cific problems. Many applications are 
developed in satisfying detail in the text, 
and others, with answers supplied, are 
assembled for the cutting of wisdom 
teeth. 

In the introductory chapters it is gra- 
tifying to find an index of symbols used 
in standard tables on the Bessel func- 
tions, and explicit directions for reduc- 
tion of elliptical integrals to standard 
forms. 

The scope of the text may be indi- 
cated by the broader fields and some of 
the topics treated. For example, under 
dynamics are discussed gyroscopes, single 
and double pendulums, resonance, damp- 
ing, airplane paths of flight, airplane wing 
flutter, vibration dampers, with methods 


-of treatment based primarily on New- 


ton’s Laws of Motion, vectors and La- 


VOL. 47 ¢ CHEMICAL & METALLURGICAL ENGINEERING ¢ No. 4 270 


; 
4 
~ 
— > 


cL 


AUS. 


AND 


GUPPER PLATING: 


ARE NO PROBLEMS TO THE 


REFRIGERATION ENGINEER... 


USING Sibca Gel DRYERS 


In fact many of the difficulties that 
used to trouble the Refrigeration 
Engineer are eliminated through 
the use of Silica Gel, ‘The fool- 
proof drying agent for refrig- 
erants’’. 


These are only two of the many 
dehydrating problems that indus- 
tries of all types have called on 
Silica Gel to Solve. 


Silica Gel removes acids and cor- 
rosive compounds not merely by 


Silica Gel, which has millions of 
ultra-microscopic pores, removes 
moisture by a combination of sur- 
face adsorption and capillary attrac- 
tion. It is reliably estimated that the 
interior pore surface of one cubic 
inch of Silica Gel is in excess of 
$0,000 square feet. 
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neutralization, which would result 
in the liberation of additional 
moisture generally, but rather 
by adsorbing these materials into 
the Silica Gel where they are 


tightly held and therefore can do 
no damage. 


Write today to The Davison 
Chemical Corporation, 20 
Hopkins Place, Baltimore, 
Maryland for more complete 
information on Silica Gel. 


CHEMICAL 


Corporation 
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Under structures, 
bending, deflection, vibration and buck- 
ling of beams are treated. And under 
periodic and transient phenomena the 
authors cover impedance (electrical and 


grange’s equations. 


mechanical), superposed _ periodicities 
and suddenly applied forces. 

The indexing appears adequate and 
includes the subject matter of many of 
the problems. 

These authors have been notably suc- 
cessful in conveying the physical signi- 
ficance of equations in specific problems 
and have thus gone far toward their 
stated goal. A required rigorous college 
course with this text would have a salu- 
tary influence on engineering in this 
country. The engineer out of school is 
not likely to have his specific problems 
solved for him in this book but may 
well derive profit and even pleasure from 
working with it. 


ELECTROCHEMISTRY AND  ELECTROCHEM- 
1cAL Anatysis, Volume Electro- 
chemical Theory. By H. J. S. Sand. 
Published by Blackie and Son, Glas- 
gow. Available from the Chemical 
Publishing Co., New York, N. Y. 134 
pages. Price $2. 

Reviewed by G. F. Kinney 
READABILITY, thoroughness and con- 
ciseness mark this comparatively com- 
plete account of modern theories of elec- 
trolytes. The volume is intended as an 
introduction to a treatment of electro- 
metric analysis and other electrolytic 
determinations. The nature of this intro- 
duction, however, is such that it is com- 
plete in itself as a summary of present 
ionic theory, treating in turn the passage 
of electric current through solutions, 
electrode potentials and irreversible elec- 
trode processes. The completeness is 
indicated by inclusion of many topics too 
often omitted from more _ pretentious 
treatments; topics such as buffer capac- 
ity, rH, redox indicators, the polagraph, 
throwing power and others. Well in- 
dexed, the volume belongs on the book- 
shelf as a readable exposition, an au- 
thentic summary and a handy reference 
work. 


Cotor ATLAS FOR IDENTIFICATION. 
By John H. Graff. Available from The 
Institute of Paper Chemistry. 21 pages, 
five color charts. Price $12.50. 

COOPERATIVELY financed by The In- 

stitute of Paper Chemistry, the American 

Paper and Pulp Association and the 

Technical Association of the Pulp and 

Paper Industry, this book will be a new 

tool for the paper industry. 

Fiber composition is determined by 
means of color reactions with a series 
of dyes or stains, observed under a mi- 
croscope. The Atlas gives directions for 
the preparation and application of seven 
stains and the charts show their reac- 
tions on a wide variety of paper-makine 
fibers. Produced from water color pain! 
ings, the charts will be of value in rr 
search, development and in quality co" 
trol. An extra set is included in orde! 
that the book need not be subjected | 
laboratory conditions. 
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Rererence Book or Inorcanic CHEMISs- 
TRY. Revised edition. By Wendell M. 
Latimer and Joel H. Hildebrand. Pub- 
lished by The Macmillan Co., New 
York, N. Y. 561 pages. Price $4. 

ESSENTIAL facts are presented briefly 
and clearly and in due relation to other 
facts and principles in this reference 
which is a thorough revision of the 1929 
edition. Larger type makes the new book 
easier to read; new data and recent 
theories modernize the contents. To- 
gether they add more than 100 pages to 
the length of the first edition. Chemical 
engineers might find the book useful for 
bringing themselves up-to-date on such 
concepts as covalent bond energies, mole- 
cular structure and other theories which 
have changed or developed in the past 
ten years. 


Cast Metats Hanpsoox. 2nd Edition. 
Published by American Foundrymen’s 
Association, Chicago, Ill. 504 pages. 
Price $5. 

THE 1940 EDITION is completely re- 
vised from the previous edition and con- 
tains about 30 per cent more material. 
Not only has the material contained in 
the old edition been thoroughly revised 
but chapters on the design of steel cast- 
ings, effect of alloys on cast iron, spe- 
cific uses of alloy cast irons, several new 
non-ferrous alloys, a section on the proper 
application of non-ferrous castings, and a 
chapter on the significance of strength 
and ductilmy tests of metals especially 
prepared by W. F. Moore, Research Pro- 
fessor of Engineering Materials, Univer- 
sity of Illinois, Urbana, Illinois, have 
been added to the new edition. 

In other words, this 1940 edition re- 
cords the further progress made in the 
field of cast metals and castings and 
brings the reader right up to date with 
the latest developments in this ever 
growing and important field. 


Tue Fasrication or U.S.S. 
STeeLs. Published by Carnegie-Illinois 
Steel Corporation, Pittsburgh, Pa. 91 
pages. Price $1. 

DIVIDED into three sections, this new 

book, discusses the technical and prac- 

tical aspects of stainless steel fabrication. 

The first section is devoted to welding, 

riveting, soldering and joint design. Part 

two takes up machining, cutting, form- 
ing, annealing and pickling operations. 

Section three discusses surface finishing 

and protection. Laboratory corrosion data 

are presented for four types of stainless 
steels, 


Symposium ON ‘THermMaL  INsuLATING 
Marvertats. Published by American 
Society for Testing Materials, Phila- 
delphia, Pa. 123 pages. Price $1.50. 

FOUR TECHNICAL PAPERS comprise 

the Symposium on Thermal Insulating 

Materials. The first is “Factors Influ- 

encing the Thermal Conductivity of Ma- 

terials” by J. B. Austin. This is a dis- 
cussion of the properties of materials 

Which affect thermal conductivity, in 

addition to fundamental principles of 

heat flow. H. H. Rinehart’s paper “A 
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Here's a Job 


for SPECIALISTS 


Type Q. S. H. 
(Indoor Arrestor) 


Type B. F. P. (Outdoor Arrestor) Type N. A, (Indoor Arrestor) 


Stop us if you haven’t heard this one, the time-honored 
cliche for danger .. . “playing with fire'’. But, do you take 
it to heart? 


Kemp engineers have been playing with fire literally since 
the eighties, have won international recognition as experts 
in combustion. And distilled from over a half century of day- 
in-day-out experience are the advanced principles embodied 
in Kemp Flash Arrestors. Of the many types available, 
the three illustrated have proved of especial interest to the 
chemical industry. 


For detailed information on these and other Flash Arrestors, 
and for engineering assistance on combustion problems in 
general, you are most cordially invited to write The 
Cc. M. Kemp Manufacturing Company, 
405 East Oliver Street, Baltimore, Md. 


and for DRYING «+ «+ 
KEMP ADSORPTIVE DRYERS 
with Sibca Gel 


Desiccation of gases, liquids or solids to 
the commercial absolute,—76°C. with 
single or twin towers for intermittent or 
continuous operation at capacities from 
10 to 100,000 c.f.m., and pressures from 
atmospheric to 2,500 lbs. (more if 
desired). 


Silca Gel which is composed of a myri- 
ad of ultra-microscopic pores, having 
an estimated 50, square feet of 
pore surface in a cubic inch, is ac- 
tivated in Kemp Dryers by gas, electric- 
ity or steam. Write for Bulletin. 
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“Roller-Type"’ Jar Mill (2 Jar Size) 


“ROLLER-TYPE” JAR MILLS 


ARE SAFER TO HANDLE, EASIER TO USE 
AND SAVE YOU MONEY 


Compare the amazingly low price of our “Roller-Type” Jar Mills with the 
usual type of Jar Mill. 

See how much more economical they are, size for size, how much easier and 
safer they are to use, how sturdy and rugged their construction. NOTE THE 
JARS REQUIRE NO CUMBERSOME CLAMPING INTO FRAME OR 
HOUSING—JUST SETTING THE JARS ON THE REVOLVING RUBBER- 
COVERED ROLLERS—nothing more. 

Standard sizes accommodate one, two, three or four “Loxeal” Jars, either of 
the 1, 146 or 2 Gal. size. Larger sizes to order. 

Write for Bulletin #260 which describes and illustrates our complete line of 
Jar Mills. 


THE U. S. STONEWARE 


WORKS. (SINCE (1865): AKRON OHIO. 


How to handle today’s 
problems in organic synthesis 


What are the problems of organic synthesis 
that arise in actual plant practice? What are 
the techniques employed? Twelve specialists 
present in this up-to-date manual a systematic 
treatment of the principles and practice of re- 
actions in organic synthesis in a practical way. 


New 2nd Edition 


Unit Processes in Organic Synthesis 


Edited by P. H. Groggins, Bureau of Chemistry and Soils, 
U. S$. Department of Agriculture. 769 pages, illustrated. . . $6.00 


This volume gives you for each reaction: 


—an examination of the reactants —observations regarding the de- 
—an inquiry into the mechanism sign and construction of equip- 
of the reaction ment 
—a description of the chemical —a study of typical technical 
and physical factors involved applications 


SEE IT 10 DAYS—MAIL THE ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 W. 42nd St., N. ¥. C. 

Send me Groggins’ Unit Processes in Organic Synthesis ~ 10 days*® examination on approval. In 10 
days I will send $6.00, plus few cents postage, or return book postpaid. (We pay postage on orders accom- 
panied by remittance, ) 


Discussion of Test Methods for Determin- 
ing the Physical Properties of Thermal 
Insulation” studies various problems for 
the purpose of developing proper stand- 
ards for gaging the acceptability of mate 
rials. The third paper by E. T. Cope and 
W. F. Kinney is entitled “One Consumer’s 
Problems in Selecting Thermal Insula- 
tion.” This presents some of the diff- 
culties encountered in purchasing and 
using materials. It is expected the work 
of the society may help to correct, or at 
least alleviate, these difficulties. 

The last paper “The Effect of Solar 
Radiation on the Heat Transmission 
Through Walls” by F. C. Houten, Direc- 
tor, Carl Gutberlet and Albert A. Rosen- 
berg of the Research Laboratory of the 
American Society of Heating and Ven- 
tilating Engineers, discusses the funda- 
mental principles of the cyclic heat flow 
through the walls of buildings under the 
influence of solar radiation. This is con- 
trast with the usual concern with heat 
flow through insulation under steady 
state conditions. 

The book concludes with discussions of 
the various papers included. 


A.S.T.M. Stanparps ON Rusper Prop- 
vers, Published by the American 
Society for Testing Materials, Phila- 
delphia, Pa. 210 pages. Price $1.25 

THIRTY widely used specifications and 
test methods are given in their latest 
form in this compilation. Fourteen of 
the standards pertain to general meth- 
ods of preparation, chemical analysis, 
tension testing, abrasion resistance, ad- 
hesion and so forth. Rubber hose and 
belting are covered in three standards. 
Five items cover rubber gloves, matting 
and tape, and five are standards cover- 
ing various types of insulated wire and 
cable, including rubber sheath com- 
pounds. Other standards pertain to rub- 
ber cements, sponge and hard rubber 
products. An eight page bibliography 
provides references to many sources of 
information. 


Symposium ON Lime. Published by the 
American Society for Testing Ma- 
terials, Philadelphia, Pa. 118 pages. 
Prices $1.50 (cloth), $1.25 (paper). 

ELEVEN technical papers comprise this 
symposium and they deal especially with 
problems in the practical application of 
lime in its various forms. This is the 
Society’s first technical symposium in 
many years devoted entirely to this 
subject and it is a compendium of data 
and information which has been in 
course of development during recent 
years. 


RECENT BOOKS 


and 
PAMPH LETS 


Matters of Procedure Under Govern- 
ment Contracts. By O. R. MeGuir 
Published by the Fidelity and Depos 


Name Co. of Maryland. 78 pages. Gratis. A 
booklet, study of which could conce'\ 

Address City and State . ably save money and time for in- 
dustries supplying goods or services to 

Position Company ...... reeteeteceecseeee MM, 4-40 the Government. The seven chapte! 
(Books sent on approval in U. 8S. and Caneda. only. y discuss the bid, the contract, contrac 

ing agencies, contracts with Governme!! 
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HAVE YOU A 
MATERIAL 
MOVING 
PROBLEM? 


@ Thousands of kinds of materials are 
being moved by SPROUT-WALDRON 
engineered material handling systems. 


@ Dustless, weather-tight, spark-proof 
or ordinary open type of transporta- 
tion of bulk materials can be achieved 
most economically by taking advan- 
tage of SPROUT-WALDRON engineer- 
ing service and the specialized equip- 
ment we have developed to meet the 
needs of the Process Industry. 


@ Screw conveyors, verti- 
cal screw elevators, 
bucket elevators, car un- 
loaders, belt conveyors, 
drag conveyors, special 
trucks and containers are 
among the items we build 


to help speed up material movement 
and cut handling costs. Submit your 
material moving problems to our engi- 
neers. Because we produce all types 
of material handling equipment, we 
can give you an impartial, intelligent 
recommendation. Your inquiry puts it 
up to us. 


SPROUT, 
WALDRON 


&C0., INC.- MUNCY, PA. 


MANUFACTURING ENGINEERS 
Since 1866 


VOL. 47 « 


corporations, settlement of claims under 
Government contracts and Government 
sales. The author was formerly counsel 
to the Comptroller General of the 
United States and has had much ex- 
perience in handling cases’ involving 
disputes between the Government and 
its suppliers and contractors. 


Cracking Art in 1938. Edited by 
Gustav Egloff. Published by Universal 
Oil Products Co. 458 pages. As in 
previous years, Dr. Egloff again reviews 
all the important developments in crack- 
ing during the year. ‘The book contains 
domestic and foreign statistics for the 
industry, developments in research as 
published in technical journals, and ab- 
stracts of all the important patents 
issued both in the United States and 
abroad. The scope of the book has been 
broadened to take in alkylation, polym- 
erization, dehydrogenation, cyclization, 
aromatization in addition to pyrolytic 
and catalytic cracking. It is illustrated 
with flow sheets and plant pictures. 


German-English Glossary for Civil 
Engineering. Circular No. 40. By A. A. 
Brielmaier. Published by the Univer- 
sity of Illinois, Urbana, Ill. 37 pages. 
45 cents. Approximately 2,300 German 
words taken from modern works and 
current technical periodicals. The Eng- 
lish equivalents given are those which 
would be employed in American practice. 


International Trade Statistics 1938. 
Published by the League of Nations. 
Available from Columbia University 
Press, New York, N. Y. 345 pages. 
Price $3. Contains statistical tables of 
foreign trade of 67 countries for 1936- 
38, and indicates respectively the im- 
ports and exports of goods per year and 
per month, imports and exports by 
country of provenance and destination, 
and the imports and exports by principal 
articles, the imports and exports by 
groups according to the new inter- 
national classification (League of Na- 
tions “Minimum List’). Includes about 
300 tables. 


Carbon Bisulphide Vapour. Published 
by the Department of Scientific and 
Industrial Research. (Great Britain.) 
Available from the British Library of 
Information, New York, N. Y. 8 pages. 
10 cents. A _ booklet of the _ series 
“Methods for the Detection of Toxic 
Gases in Industry.” These booklets list 
properties, occurrence, poisonous effects, 
methods of detection, instructions for 
carrying out tests for the vapor and 
first aid. Others of this series which 
have been received are Chlorine (10 
cents), Aniline Vapour (10 cents), 
Phosgene (75 cents) and Arsine (75 
cents). The latter two have _ color 
charts of standard stains produced by 
test methods. 


The Canadian Mineral Industry in 
1938. Published by the Bureau of 
Mines, Canada. Publication No. 804. 
102 pages. 25 cents. Reviews by the 
staff of the Canadian Bureau of Mines. 
Includes statistics and figures for pro- 
duction, imports and exports for 21 
metals, 39 industrial minerals and 6 
fuels. 


Lignite — Occurrence and Properties. 
By Irvin Lavine. Published by the De- 
partment of Chemical Engineering, Uni- 
versity of North Dakota. 178 pages, 
mimeographed. An ambitious attempt to 
bring together all of the available in- 
formation which could be found in the 
literature concerning the occurrence and 
properties of the lignite in the United 
States. Numerous maps, tables and 
charts accompany the text. 


Standard Specifications, Procelain 
Enameling Supplies. Prepared by L. C. 
Athy and G. H. Spencer-Strong. Pub- 
lished by The Porcelain Enamel & Man- 
ufacturing Co., Baltimore, Md. 33 pages. 
A useful guide for the enamel industry, 
this booklet is a collection of more than 
two dozen specifications which will give 
accurate and detailed information to 
purchasing agents and plant superin- 
tendents. It sets up standards of quality 
for the purchase of chemicals for 
enameling plant mill and pickle rooms. 


CORRECTION 


The notice of “List of Inspected Fire 
Protection Equipment and Materials” 
published last month indicated that this 
booklet was priced at 75 cents. In 
reality, it is distributed gratis and may 
be obtained from the New York, Chicago 
or San Francisco offices of the Under- 
writers’ Laboratories. 
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for—Economy 
— Accuracy 
— Efficiency 


SIMPLEX 


The selection of SIMPLEX meters 
for your flow measuring problems 
insures ECONOMIES resulting 
from low first cost and minimum 
maintenance and operating 
charges. 


The ability of the SIMPLEX meter 
to measure with extreme ACCU- 
RACY over wide flow ranges in- 
sures the obtaining of a definite 
knowledge of all flow conditions. 


Only by the complete instrumenta- 
tion of all flow functions can true 
operating EFFICIENCIES be ob- 
tained. 


There is a SIMPLEX instrument 
FOR YOUR specific problems. 


Let our engineers show you how 
the proper selection of your meter- 
ing equipment can insure greater 


plant ECONOMIES and EFFI- 
CIENCIES. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


6780 Upland Street 
PHILADELPHIA, PA. 
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LATEST PUBLICATIONS 


Air Conditioning. The Trane Co 
La Crosse, Wis Data Book D-400-5 
76-page data book on this company's 
“Climate Changers,” with descriptions 
and dimension data on various types, 
specifications, fan capacity data, cooling 
eoll data, tables of useful information, 
and other features 


Belting. Chicago Belting Co., 113 
North Green St., Chicago, Ill 24-page 
condensed catalog describing this com- 
pany’s method of producing ‘Tension 
Welded” leather belts with information 
on control and testing, applications, 
brands, engineering data, leather spe- 
clalties, belt cements and technique of 
making belts endless. 


Boilers. Babcock & Wilcox Co., 85 
Liberty St... New York City—Bulletin 
G-28-——16 pages on this company's De- 
sign 32 cross-drum boiler for pressures 
to 250 Ib. with heating surface from 
1,000 to 6,000 sq.ft. 


Centrifugals. Tolhurst Centrifugal 
Div., American Machine & Metals, Inc., 
East Moline, Il 16-page book describ- 
ing design and construction of this 
company's suspended centrifugals for 
process industries applications with de- 
tailed information on drives, special 
baskets and factors’ effecting  per- 
formance 


Colorimeters, Photovolt Corp., 10 
East 40th St., New York City—6-page 
folder describing in detail photoelectric 
colorimeters available in four standard 
models from this company. 


Ducts. The Philip Carey Co., Lock- 
land, Cincinnati, Ohio—44-page service 
manual on this company’s asbestos in- 
sulated ducts for air conditioning, with 
information on types, sizes, construc- 
tion of fittings, erection and an exten- 
sive data section dealing with sound 
absorption, insulating characteristics, 
friction loss and other factors. 


Electrical Equipment. General FElec- 
tric Co., Schenectady, N. Y.—GEA- 
1184D, 2 pages on a-c magnetic motor- 
starting switches; GEA-2915A, 8 pages 
on general-purpose capacitor motors: 
GEA-3301, 6 pages on this company’s 


Reactrol system for controlling § elec- 


trically heated equipment 


Electrical Equipment. Westinghouse 
Electric & Mfg. Co., Dept. 7-N-20, East 
Pittsburgh, Pa.—Publications as follows: 
Folder F-8524-A, 8 pages describing 
two new air circuit breakers’ espe- 
cially developed for paper mills, syn- 
thetic fiber plants and general industrial 
applications; Data Booklet DD-36-116, 
28 pages on indoor disconnecting 
switches in ratings to 6,000 amp. for 
various voltages to 34,500: Catalog 
Section 29-460, 5 pages on De-ion cir- 
cuit breaker panels designed particularly 
for service under corrosive conditions. 


Electrical Precipitation. Research 
Corp., Chrysler Bldg., New York City, 
and Western Precipitation Corp., Los 
Angeles, Calif 24-page book on the 
Cottrell process of electrical precipita- 
tion for the cleaning of gases, with in- 
formation on the function of electrical 
precipitation, its history, development, 
principles, equipment, types and appli- 
cations in numerous industries 


Equipment. F. J. Stokes Machine 
Co., Tabor Road, Philadelphia, Pa.—6- 
page folder describing Standard semi- 
automatic molding presses handled by 
this company in sizes from 20 to 300 
tons capacity, with information on de- 
sign and advantages Also folder de- 
scribing this company's water stills in 
sizes from % to 6 gal. per hr. capacity. 


Equipment, Worthington Pump & 
Machinery Corp., Harrison, N. J.—-Pub- 
lications as follows: Bulletin H-620- 
B22, 6 pages on balanced-angle, two- 
evlinder air compressors; S-550-B7, 8 
pages on vertical four-cycle gas engines; 
W-341-B7, 4 pages on single-stage 
volute centrifugal pumps. 


Fans. Hartzell Propeller Fan Co., 
Piqua, Ohio—Catalog 12—32 pages il- 
lustrating and describing this company’s 
entire line of propeller type fans and 
blowers, with air delivery tables on 
each type. Many new models are 
described. 


Fused Silica. The Thermal Syndicate, 
Ltd., 12 East 46th St., New York City 
iulletin 5—4 pages describing a variety 
of special apparatus and equipment pro- 
duced in transparent Vitreosil fused 
silica. 


Grinding. Raymond Pulverizer Div., 
Combustion Engineering Co., 1324 North 
Branch St., Chicago, Ill.—Bulletin 44 
4 pages describing this company’s bowl 
mill as used in the direct firing of rotary 
kilns. 


Heaters. American Instrument Co., 
8010 Georgia Ave., Silver Springs, Md.— 
Bulletin 2075-CM—28-page catalog on 
this company's Lo-Lag electric heaters 
and controls, including immersion 
heaters, space heaters, and convection- 
type room heaters. 


Heaters. The Electric Air Heater Co., 
555 South Byrkit St., Mishawaka, Ind.— 
Bulletin 15——2-page leaflet describing 
this company’s industrial portable elec- 
tric space heaters. 


Heat Protection. Metallizing Engi- 
neering Co., 21-07 41st Ave., Long 
Island City, N. Y.—Bulletin P11—8- 
page bulletin describing the new process 
of Metcolizing for the protection of iron 
and steel and in some cases copper and 
bronze against oxidation and scaling at 
elevated temperatures and for the pro- 
tection of nickel and nickel-chrome al- 
loys against attack by sulphurous gases. 


Instruments. The Brown Instrument 
Co., Philadelphia, Pa.—Catalog 2203— 
12 pages describing this company’s me- 
chanical flow meters with information 
on construction and types available; 
also Folder 80-37, 4 pages describing 
this company’s steam flow meters and 
COs meters for boiler use. 


Instruments. Cochrane Corp., 17th 
St. and Allegheny Ave., Philadelphia, 
Pa.—Publication 2100—4 pages describ- 
ing this company’s new Linameter, and 
area type flow meter with remote elec- 
trical indication and _ recording, par- 
ticularly suitable for viscous and 
corrosive fluids. 


Instruments. Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia, Pa.-— 
Catalog E-50B (3)—24 pages on this 
company’s Type K potentiometers and 
accessories. 


Linings. Homogeneous Equipment 
Co., Downingtown, Pa.—-Leaflet briefly 
describing types of metal, rubber and 
synthetic plastic linings applied by this 
company vessels, tanks, pipes, 
blowers and other equipment. 


Materials Handling. Lewis Shepard 
Sales Corp., 295 Walnut St., Water- 
town, Mass.—Catalog 21—56 pages 
covering the wide variety of types of 
materials handling equipment made by 
this company. Among the 175 principal 
types described and illustrated are lift 
trucks, stackers, portable cranes, floor 
trucks, skid platforms and a_ wide 
variety of special purpose equipment. 


Materials Handling. The Yale & 
Towne Mfg. Co., Philadelphia Div., 
Philadelphia, Pa.—Catalog PD-25—44 
pages on hoisting equipment, including 
chain hoists, winches, trolleys, electric 
hoists and various special types of 
hoists. 


Mixers. Mixing Equipment Co., 1090 
Garson Ave., Rochester, N. Y.—-Form 
B-68—16 pages on this company’s noz- 
zle-mounting, top-entering mixers for 
pressure, vacuum and open tank service, 
with information on many types, details 
of mountings and stuffing boxes, and 
descriptions of special mixers. 


Ovens, The Gehnrich Corp., Skillman 
Ave. and 35th St., Long Island City, 
N. Y.—Catalog 107-—32 pages on this 
company’s industrial ovens and dryers, 
describing typical construction features 
and heating systems and showing pic- 
torially a large number of typical 
applications. 


Piping. The Copper Alloy Foundry 
(o., Elizabeth, N. J.—Data sheet de- 
scribing this company’s split clamps for 
Van Stone type joints for use on alloy 
pipe connections. Also data sheets on 
stainless steel butt welding fittings, and 
low-pressure flanged fittings. 


Plastics. Tennessee Eastman Corp., 
Kingsport, Tenn.—Three new books on 
Tenite thermoplastic: molding composi- 
tions including a 28-page book on the 
material itself, describing properties and 
typical uses as a plastic; also a 40-page 
technical handbook on the methods em- 
ployed in molding Tenite articles, with 
information on different types of molds, 
mold construction, molding tempera- 
tures and pressures; and a 28-page 
book on Tenite specifications giving spe- 
cific data on physical properties in 
graph and tabular form to aid in 
selection of proper formulas. 


Power Transmission. Al)llis-Chalmers 
Mfg. Co., Milwaukee, Wis.—Catalog 151 

34-page loose-leaf collection of data 
sheets revising and superseding previous 
horsepower ratings for multiple V-belt 
drives, providing engineering informa- 
tion on selection of sizes of belts for 
horsepower ratings, speeds, center dis- 
tances and sheave diameters. 


Proportioning Pumps. Milton Roy, 
3160 Kensington Ave., Philadelphia, 
Pa.—Bulletin 1039—4-page leaflet briefly 
describing construction features of this 
company’s chemical proportioning pumps 
for pressures up to 15,000 Ib. 


Separators. Cochrane Corp., 17th St. 
and Allegheny Ave., Philadelphia, Pa.— 
Publication 2950—8 pages on baffle type 
moisture and oil separators for use in 
vertical or horizontal steam, gas and 
air lines. 


Solvent Recovery. Carbide and Car- 
bon Chemicals Corp., 30 East 42d St., 
New York City—30-page book on the 
use of Columbia activated carbon for 
solvent recovery, with information on 
types of solvents recovered, types of 
installations and equipment, operating 
costs, applications and other informa- 
tion. 


Sprays. Spraying Systems Co., 4021- 
29 West Lake St., Chicago, II].—Cata- 
log 20-—-20-page catalog on this 
company’s many types of spray nozzles 
with engineering data and information 
on typical applications. 


Stainless Steel. Copper Alloy Foundry 
Co., Elizabeth, N. °J.—4-page leaflet de- 
scribing this company’s new electrolytic 
process for cleaning, polishing and pas- 
sivating stainless steel castings and 
announcing the standard use of this 
process on this company’s stainless steel 
pipe fittings and valves. 


Steel. Republic Steel Corp., Republic 
Bldg., Cleveland, Ohio—Form Adv353— 
40 pages on this company’s “Double- 
Strength” steel, a low-alloy copper- 
nickel-molybdenum steel possessing high 
tensile strength, workability and_re- 
sistance to atmospheric corrosion. Gives 
information on properties and applica- 
tions. Also on fabrication methods. 


Traps. Yarnall-Waring Co., Chestnut 
Hill, Philadelphia, Pa.—Publication T- 
1735—16 pages on this company’s 
Impulse steam trap, describing  prin- 
ciples, types and selection, with in- 
formation on typical installations and 
on installation and operation. 


Tubes. 3Zabcock & Wilcox Tube Co., 
Beaver Falls, Pa.—Technical Data Card 
6—Briefly summarizes data relating to 
the application of this company’s Cro- 
loys and other tubular materials for 
high temperature service, including data 
on 15 different materials for almost all 
high temperature tube applications. 


Valves. Jenkins Bros., 80 White St., 
New York City—30-page data book en- 
titled “Jenkins Recommends,” giving 
information on valve selection, with 
diagrams showing piping for various 
purposes and indicating accepted prac- 
tice for installing valves in specific 
applications. 
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Editorial Reprints and Supplements 


for the Chemical Engineer's Data File 


FLOW SHEETS 


"Chem. & Met.'s Chemical Engineering Flow Sheets." Third Edition. Revised and Enlarged. Published April 1940. 128-page book includ- 
ing 120 flow sheets of process industries. Each flow sheet on a separate 8!/2x/1 in. page, printed one side only. Pages lie flat when 


MATERIALS OF CONSTRUCTION 


“Data Sheets on Materials of Construction, 1938-39 edition." Reprinted from November 1938 issue. 38-page booklet with physical 
properties and chemical compositions for more than 800 corrosion-, heat- and abrasion-resistant materials used in construction of process 
equipment. Trade names and manufacturers are given. 


REPORTS 


. "Chem. & Met. Report on Plant Lighting.” Reprinted from January 1940 issue. 8-page engineering study of problem of lighting as 


related to chemical plants. Includes tables for minimum standard illumination and fire-hazard properties of chemicals..... Price $0.25 


. "Chem. & Met. Report on Raw Materials." Reprinted from February 1940 issue. 32-page study on market and economic factors in 


chemical industry. Includes annual review statistics for 1939. Illustrated with charts and graphs in color. Also includes 3-page wall chart 


"A Decade of Chemical Progress in the United States, 
. "Chem, & Met. Report on Plant Lubrication." Reprinted from March 1940 issue. 8-page engineering study on the fundamentals of lubrica- 
“Opportunities in the Pulp and Paper Industry." Reprinted from April 1940 issue. 8-page report on kinds of jobs available, lines of 


MISCELLANEOUS 


O. “Public Relations for Process Industries.” Reprinted from October 1938 issue. |6-page presentation setting forth facts about chemical 


industry—jobs, money, purchases, sales, services—and how they may be used in an effective public relations program .... .Price $0.25 
. "Process Equipment Design." 48-page reprint from May 1939 issue discussing fundamentals and practice of chemical engineering “Design 


Q. "Chemical Process Industries of the United States." Supplement to February 1938 issue. 8-page wall chart. Number of establishments, 


. "Tremendous Trifles." 4-page article (from snaesiith 1939 my by Chester H. Penning, describing chemical projects that failed 


. "Selling to Industries.” 2-page article (from July 1939 issue) by A. H. Hooker, Jr., describing technique of salesmanship 


number of workers, cost of materials and value of products for process industries in 33 industrial areas. Also maps showing concentra- 


. "Utilization of Electric Energy and Disposition of Products of the Electrochemical and Electrometallurgical Industries.” Supplement to 


. "Temperature Conversion Tables." By Alvert Sauveur. One sheet with Interconversion Tables and Chart for Units of Volume and Weight, 


yeeaceded Free—send stamped, self-addressed envelope. 


a the New Product." Naas article (from February 1940 issue) by R. W. Lahey, on how to select the container.............. 


CHEMICAL & METALLURGICAL ENGINEERING 


330 West 42nd Street, New York City 
Oo r d e r b y L e tt e r Please send me .... copies of the following reprints, circled below. | 
and Save Time 


I enclose check ( ) money order ( ) for $ 


ABCDEFOPQRSTUVYV 


Special prices on large quantities. 


Quantities limited to stock on hand. 
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PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C. Send cash or money order; 
stamps and personal checks not accepted. When no price is indicated, pam- 
phlet is free and should be ordered from bureau responsible for its issue. 


Import Statistics. The U. Tariff 
Commission has just issued a_ report 
entitled “United States Imports and 
Trade Agreement Concessions”, in eight 
volumes covering the following sub- 
jects: Chemicals, ceramics, metals, wood 
and paper, agricultural products, tex 
tiles, sundries, and free list products 
Copies of each or all of these volumes 
are obtainable from U. 8S. Tariff Com 
mission, Washington, D. C. 


Recriprocal Trade: A Current Bibliog- 
raphy. Supplement to the Third Edition 
issued in 1987. U. S. Tariff Commission; 
processed. 


Reference List of Publications of the 
National Resources Planning Board and 
Its Predecessors. National Resources 
Planning Board, Washington, D. C.; 
mimeographed 


Railway Statisties. Annual report for 
year ended December 31, 1938, giving 
data for railways and other common 
earriers (except motor carriers). Inter 
state Commerce Commission, Bureau of 
Statistics; $1.50 (cloth). 


Digest of Recent State Laws on Trans- 
portation and Public Utilities. Library 
of Congress, State Law Index, State 
Law Digest Report 2; 15 cents. 


Rock Drilling, by C. E. Nighman and 
Oo. KE. Kiessling. Works Progress Ad 
ministration, National Research Project 
Report No. E-1l. Works Progress Ad 
ministration, 1734 New York Avenue, 
Washington, 


Explosibility of Semianthracite, Low- 
Volatile Bituminous-Coal, and Medium- 
Volatile Bituminous-Coal Dusts, by H. 
P. Greenwald. Bureau of Mines, Report 
of Investigations 3489; mimeographed. 


Annual Keport of the Metallurgical 
Division, Fiscal Year 1939. Progress 
Report 34—Metallurgical Division, by 
R. 8S. Dean Bureau of Mines, Report 
of Investigations 3480; mimeographed. 


The Causes and Prevention of Nitrous 
Fumes Poisoning. Division of Labor 
Standards, Industrial Health Series No. 
14: 5 cents 


The Causes and Prevention of Metal 
Fume Fever. Division of Labor Stand- 
ards, Industrial Health Series No. 15; 
5 cents. 

The Causes and Prevention of Am- 
monia Poisoning. Division of Labor 
Standards, Industrial Health Series No. 
16; 5 cents. 

The Causes and Prevention of Man- 
gunese Poisoning. Division of Labor 
Standards, Industrial Health Series No. 
17; 5 cents, 


The Significance of the Excretion of 
Lead in the Urine, by Lawrence T. 
Fairball and R. R. Sayers. U. 8S. Public 
Health Service, Reprint No. 2113; 5 
cents. 

Seda, Caustic (Lye); (For Cleaning 
Purposes). Federal Specification P-S- 
63la; 5 cents 


Digest of State Laws Relating to the 
Problem of Interstate Trade Barriers 
for States Whose Legislatures Con- 
vene in 1940. Prepared by The Mar- 
keting Laws Survey, Works Progress 
Administration, at request of Depart- 
ment of Commerce and _ Interdepart- 
mental Committee on Interstate Trade 
Barriers. Available from Department 
of Commerce, Washington, D. C. 


Survey of American Listed Corpora- 
tions, Volume II. This second volume 
gives information on 9% manufacturing 
groups as compiled from reports for 
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fiscal period ending June 30, 1939 filed 
with Securities and Exchange Commis- 
sion. These groups include aircraft and 
aircraft equipment, non-ferrous metals 
and their products, oil refining and dis- 
tributing with producing facilities, chain 
grocery and food stores, chain variety 
stores, dairy products, department 
stores, mail order houses, and motion 
picture production and_ distribution. 
Available for limited distribution only 
from Securities and Exchange Commis 
sion, Washington, D. C. 


Comparative Susceptibility of Crop 
Plants to Sodium Chlorate Injury, by 
Annie M. Hurd-Karrer. U. S. Depart 
ment of Agriculture, Technical Bulletin 
No. 648; 10 cents. 


Nutritive Properties of Certain Animal 
and Vegetable Fats, by Ralph Hoagland 
and George G. Snider. U. 8S. Department 
of Agriculture, Technical Bulletin No. 
725; 5 cents. 

Production and Agricultural Use of 
Sodium Nitrate, by Albert R. Mertz and 
c. Fletcher. U. Department of 
Agriculture, Circular No. 486 (revised); 
5 cents. 


Dangerous Cargoes. Hearings before 
House Committee on Merchant Marine 
and Fisheries, 76th Congress, Third Ses 
sion; 15 cents. 


Skin Hazards in American Industry, 
Part III, by Louis Schwartz. U. 38. 
Public Health Service, Public Health 
Bulletin No. 249; 35 cents. 

Seasonal Workers and Unemployment 
Insurance in Great Britain, Germany, 
and Austria, by Franz Huber. Social 
Security Board, Bureau of Research and 
Statistics, Bureau Report No. 4; 20 cents. 

Annual Report of Civil Aeronautics 
Authority for fiscal year ended June 30, 
1939, with additional activities to No- 
vember, 1939; 25 cents. 

Army Regulations: List of Current 
Pamphlets and Changes; Distribution. 
War Department, Army regulations No. 
1-10; 5 cents. 

Army Regulations: Procurement of 
Supplies: Contracts, Formal and _ In- 
formal. War Department, Army regula 
tions No. 5-200; 5 cents. 

Standard Field Tables and  Trigo- 
nometric Formulas, Supplement to the 
Manual of Instructions for the Survey 
of the Public Lands of the United States, 
Sth edition. Interior Department, Gen- 
eral Land Office; 75 cents (cloth). 


Plastic Calking Materials, by J. J. 
Tregoning et al. National Bureau of 
Standards, BMS Report 33; 10 cents. 

Legal Weights Per Bushell for Various 
Commodities. National Bureau of Stand- 
ards, Circular 425; 5 cents. 

Federal Specifications. NN-B-59 
Boxes; Wood-Cleated-Fiberboard: ZZ 
Hose: Suction, Water, Smooth- 
Bore: ZZ-H-481b, Hose: Oil-Suction and 
Discharge; TT-V-7la, Varnish; Interior; 
KK-B-211, Belting: Round, Leather, 
Vegetable-Tanned; TT-P-86, Paint. Red- 
Lead-Base; Linseed-Oil, Ready-Mixed; 
UU-T-111, Amendment 2, Tape; Paper, 
Gummed (Kraft): P-S-618, Amendment 
2, Soap; Toilet, Liquid. The above 
specifications are 5 cents each. 

Fats and Oils Trade of the United 
States in 1939, by Charles E. Lund. 
Available only from Bureau of Foreign 
& Domestic Commerce, Foodstuffs Divi- 
sion: 10 cents 

Annual Report of the Explosives Divi- 
sion, Fiscal Year 1939, by Wilbert J. 
Huff. Bureau of Mines, Report of In 
vestigations 3490; mimeographed. 


APRIL 1940 


Effect of Vertical Ducts in Combination 
with Openings in Manhole Covers on the 
Natural Ventilation, by G. W. Jones, 
W. E. Miller, and John Campbell. Bureau 
of Mines, Report of Investigations 3496; 
mimeographed. 


Accident Experience of Four Louisiana 
Petroleum Kefineries, 1929-38, by F. E. 
Cash and Eric H. Brown. Bureau of 
Mines, Information Circular 7099; mimeo 
graphed. 

Accident Experience at Pebble-Phos- 
phate Operations in Florida, 1930-38, by 
Frank E. Cash and George W. Colbert. 
Bureau of Mines, Information Circular 
7100; mimeographed. 


Nonmetallic Mineral Industries in 
1939, by Paul M. Tyler and Oliver 
Bowles. Bureau of Mines, Information 
Circular 7106; mimeographed. 


Electrolytic Recovery of Antimony 
from Antimonial Gold Ores, by J. Koster 
and M. B. Royer. Bureau of Mines, 
Report of Investigations 3491; mimeo 
graphed. 


Floceculation as an Aid in the Clarifica- 
tion of Coal Washery Water, by H. F. 
Yancey et al. Bureau of Mines, Report 
of Investigations 3494; mimeographed. 


The Eykometer—A New Device for 
Measurement of the Yield Point of Clay 
suspensions and Oil-Well Drilling Muds, 
by A. George Stern. Bureau of Mines, 
Report of Investigations 3495; mimeo 
graphed. 


Cooperative Fuel Research Motor-Gaso- 
line Survey, Summer 1939. Bureau of 
Mines, Report of Investigations 3492: 
mimeographed. 


Revising Specially Denatured Alcohol 
Formula No. 42 in Appendix to Regula- 
tions No. 3. Bureau of Internal Revenue. 
Treasury Decision 4967; mimeographed. 


Methods Used at the Forest Products 
Laboratory for Chemical Analysis of 
Pulps and Pulpwoods, by M. W. Bray. 
U. S. Dept. of Agriculture, Forest Prod 
ucts Laboratory, Mimeograph R19. Ob 
tainable only from Forest Products 
Laboratory, Madison, Wis. 


Preservation of Timber by the Steeping 
Process, by R. M. Wirka. U. S. Depart- 
ment of Agriculture, Forest Products 
Laboratory, Mimeograph R621. Obtain 
ably only from Forest Products Labora 
tory, Madison, Wis. 


Economic Review of Foreign Coun- 
tries, 1938. Bureau of Foreign and Do- 
mestic Commerce, Economic Series No. 
7; 30 cents. 

Sugar and Molasses Trade of the United 
States in 1939, by Albert S. Nemir. 
Available only from Bureau of Foreign 
and Domestic Commerce, Foodstuffs 
Division; 10 cents. 


Killing Poison Ivy with Chemicals, by 
L. W. Kephart. Bureau of Plant In 
dustry, Department of Agriculture; 
mimeographed. 


Regulations governing production of 
distilled spirits (other than alcohol) and 
removal therefrom from distillery. Bureau 
of Internal Revenue, Regulations 4. 
Published in Federal Register, March 2, 
1940: 10 cents. 


Regulations governing production of 
brandy. Bureau of Internal Revenue, 
Regulations 5. Published in Federal 
Register, March 5, 1940; 10 cents. 


Code of Federal Regulations. Many 
thousands of federal regulations are 
being summarized in a series of volumes 
of which these listed below are now 
available. The purpose of these books 
is to bring together in a code the many 
rulings and regulations in a systematic 
arrangement for the convenience of users. 
There will be about 16 volumes issued 
altogether. Vol. 1, not yet available. 
will probably be an index to the rest 
of the series. Vol. 2, Tithe 7—Agricul 
ture; Vol. 3, Title 8—Aliens and Citizen 
ship, Title 9—Animals and Animal Prod 
ucts, Title 10—Army: War Department, 
Title 11—Bankruptey, Title 12—Banks 
and Banking; Vol. 4, Title i 
Credit, Title 14—Civil Aviation, Title 15 
Commerce, Title 16—Commercial Prac 
tices, Title 17—Commodity and Securities 
Exchanges; Vol. 5, Title 18—Conservation 
of Power, Title 19%—Customs Duties, Title 
20—Employees’ Benefits, Title 21—Food 
and Drugs; Vol. 6, Having General Ap- 
plicability and Legal Effect in Force 
June 1, 1938 (1939). First Edition, Title 
22—Foreign Relations, Title 23—High 
ways, Title 24—Housing Credit, Title 
25—Indiana. The price of the above 
volumes is $2.25 each (buckram). 
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CONSUMPTION OF CHEMICALS FAILED TO SHOW 
SEASONAL GAINS IN MARCH 


HEMICAL plants entered this year 

with operations on a high plane. With 
few exceptions an even rate of production 
was maintained throughout the first 
quarter. Domestic consumption of chem- 
icals was unusually heavy in January but 
eased off in February and from current 
reports, did not show the usual seasonal 
growth in March. Early April reports 
were more encouraging for some indus- 
tries but export buying was said to have 
fallen off appreciably. The importance of 
foreign trade in the first quarter of this 


Chem. & Met. Index for Consumption 
of Chemicals 


January February 


Pulp and paper..... 18.10 17.95 
12.96 11.94 
Petroleum refining... 14.01 13.26 
Paint and varnish... 9.3 8.60 
Iron and steel...... 10.97 8.73 
11.28 10.93 
Coal products ...... 9.01 8.04 
4.10 3.72 
5.06 4.53 


144.15 129.81 


year may be inferred from the fact that 
outward shipments of chemicals carried 
a valuation of about $20,000,000 in ex- 
cess of that reported for the first quar- 
ter of 1939. This figure refers to chem- 
icals as included in Group 8 in the 
Monthly Summary of Foreign Commerce 
and does not include sulphur, naval 
stores, and vegetable oils. Export data 
also offer an explanation of why produc- 
tion of chemicals has exceeded domestic 
consumption without bringing about large 
surpluses. 

Preliminary figures point to an index 
of approximately 133 for. consumption of 
chemicals in March. This compares with 
a revised figure of 129.81 for February 
and with 119.82 for March last year. 
Increased number of working days was 
offset in some instances by slower rates 
of operation and the normal increase 
from February to March was cut down 
to a relatively light percentage. The re- 
vised data for February also brought a 
downward revision in the index number 
for that month. In the textile industry, 
cotton consumption has been holding up 
but silk and wool have been in less de- 
mand. Rayon production was on a steady 
basis over the three-month period. Pro- 
duction of paperboard in February 
amounted to 399,970 tons which is a rec- 
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ord for the month. Sales of paint and 
varnish were disappointing in February 
and while improved did not come up to 
expectations in March. On the other 
hand petroleum refining in March showed 


1939. The index for the second quarter 
of 1939 was 115.58 and the index for 
the current quarter would have to aver- 
age 138.70 to maintain the rate of in- 
crease which obtained in the Jan.-March 
period. The prospects for this quarter as 
anticipated by the 13 Shippers Advisory 
Boards are for an 18.1 per cent increase 
in the movement of goods by freight 
cars. For chemicals and explosives a 
gain of 14.9 per cent is forecast. For 
some of the other groups the increases in 
shipments expected for the quarter were 
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a marked gain over the preceding months 
of this year. 

Domestic consumption of chemicals for 
the first quarter ran about 20 per cent 
ahead of that for the first quarter of 


Production and Consumption Data 


Feb. 
Production 1940 

Alcohol ethyl, 1,000 pr. gal. ....... 20,381 
Alcohol denatured, 1,000 wi. gal... . 8,460 
Ammonia aqua, 1,000 Ib........... 4,534 
Ammonia sulphate, tons....... 53,885 
Automobiles, sales, no........ ES 403 ,627 
Bensel, 1,000 ; 9,695 
Byproduct coke, 1,000 tons... 4,017 
Glass containers, 1,000 gr.......... 4,123 
Plate glass, 1,000 sq ft............ 13,175 
Window glass, 1,000 boxes......... 1,099 
Methanol, crude, 1,000 gal. . =" 447 
Methanol, synthetic, 1,000 gal. : 3,782 
Nitrocellulose plastics, 1,000 lb : 1,016 
Cellulose acetate plastics, 1,000 Ib. 

Sheets, rods, and tubes.......... 637 

Molding composition..... . 878 
Rubber reclaimed, tons..... . 19 ,060 
Steel barrels and drums, heavy..... 802 ,960 
Steel barrels and drums, light... .. . 204 ,398 

Consumption 

Explosives, 1,000 lb....... 31,035 
Rubber, crude, tons............... 49 ,832 
Rubber reclaimed, tons............ 17,019 


* Per cent of decline. 
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as follows: Iron and steel, 13.6 per cent; 
automobiles and parts, 31.5 per cent; fer- 
tilizers, 9.9 per cent; paper, 9.1 per 
cent; petroleum, 4.6 per cent; and coal 
and coke, 488 per cent. 


for Chemical-Consuming Industries 


Per cent 


Feb. Jan.-Feb. Jan.-Feb. of gain 


1939 1940 1939 for 1940 
14,650 41,037 31,717 29.4 
6,446 18,858 13,273 41.3 
3,573 9,341 7,505 24.5 
41,780 114,278 87 , 537 30.5 
303 , 220 835,728 645,388 29.5 
7,141 21,119 14,929 41.4 
3,078 8,724 6,445 35.4 
3,386 8,386 6,971 20.3 
10,165 30,432 22,374 36.0 
809 2,512 1,752 43.4 
336 904 688 31.4 
2,267 7,235 4,730 52.9 
1,049 2,256 1,973 14.3 

989 1,494 1,885 20.7* 
770 1,901 1,452 30.9 
13 ,093 39 , 460 26 , 856 46.9 
597 ,953 1,940,503 1,383,544 40.3 
151,753 452,619 321,452 40.8 


562,580 1,392,802 1,160,712 20.0 


33,219 51,991 74,035 29.8° 
26 , 592 65,725 55,850 17.7 
42,365 104,832 88,599 18.3 
12,626 34,619 25 ,626 35.1 
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When hot coke fresh from the ovens is suddenly 
quenched with water, huge bursts of steam spout 
over the entire interior sidewalls of this coke 
quenching building. A sidewall material was 
required that would live through such conditions 
without a penny’s worth of maintenance year in 
and year out. 


A large steel producer found the economical 
answer in K & M “Century” Corrugated Asbestos. 


*An actual! case from the files of Keasbey & Mattison Company 
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MCORRUGATED ASBESTOS 
LIVES MAINTENANCE-FREE 
IN A STEAM BATH & 


KEASBEY & MATTISON 


COMPANY, AMBLER, PENNSYLVANIA 


They found “Century” Corrugated not only able 
to live unharmed in a steam bath, but fire-resisting, 
weather-resisting and rot-proof to such a degree 
that its maintenance cost is zero, even without 
protective painting. 


This unusual service condition proves that 
“Century” Corrugated can cut your building main- 
tenance costs, too. Write Dept. 05 for complete 
catalogue information. 


Ka M “Contuy” CORRUGATED ASBESTOS 
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LOWER PRICES PREVAIL FOR SOME CHEMICALS FOR 
SECOND QUARTER DELIVERIES 


HILE the majority of chemicals are 

unchanged in price for delivery 
over the second quarter, there have been 
some revisions in both directions with 
declines predominating. Among the 
materials for which higher prices have 
gone into effect is acetone. For a long 
time acetone had been under selling 
pressure with production running ahead 
of demand and a consequent piling up 
of stocks. Export demand in the latter 
part of last year increased sharply to- 
gether with a larger call from domestic 
consumers. As the statistical position 
improved the market quickly gained 
strength and while contract deliveries 
were made at the old price levels, sales 
on new account were at advanced fig- 
ures. The general rise in price for April 
forward appears to be largely an adjust- 
ment to a fair price level which formerly 
price-cutting competition had made im- 
possible. What is true for acetone is 
not to be construed as extending over 
the solvents industry. With the increase 
in methanol plant capacity, that market 
has been under pressure and _ con- 
sumers in the present quarter are ob- 
taining deliveries at reduced prices. 

Surveying the market for the first 
quarter of the year, it is found that the 
majority of chemicals have moved into 
consumption in a large way. The high 
rate established in the final quarter of 
last year has not been maintained but a 
vast improvement was made over the 
similar period of last year. Some of the 
large consuming industries were taking 
on a more active appearance in the lat- 
ter part of March and early April found 
a better inquiry for chemicals. 

One factor which has been prominent 
in the movement of chemicals for the 
year to date is the large increase both 
in quantity and volume, of shipments to 
foreign countries. As may be seen from 
the accompanying tabulation, increases 
were general throughout the various 
groups which are included under this 
general heading. While some of the 
chemicals exported carried a price higher 
than that reported a year ago, there are 
also some lower average prices for the 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base 109 for 1937 


98.65 
{7.48 
100,22 


Higher prices went into effect on 
April deliveries of carbon black and 
acetone but methanol, formaldehyde. 
lead oxides. tin salts were lower and 
the weighted index declined, 
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current year and it is probable that the 
increase in volume of export shipments 
was nearly equal to the increase in 
value. Among some of the chemicals 
which carried higher export values in the 
first two months of this year are: chro- 
mate and bichromate of soda, 13.17c 
per lb. as against 6.50c; caustic soda 
2.22c as against 2.0lc; acetone, 8.7c as 
against 5.4c; and formaldehyde 5.6c as 
against 3.7c. Compared with average ex- 
port values for the first two months of last 
year, the following declines are noted 
for the current year; butanol 7.5c from 
8.6c; methanol 35.3c from 37.9c; phenol 
15e from 18c. 

Prices for chemicals in the spot mar- 
ket still show that premiums are being 
obtained for certain selections which 
are in limited supply. Bichromates which 
have sold at high prices on spot may be 
affected by the report that a new plant 
is under construction at Wilmington and 
will have a capacity of 500 tons a month. 
Among other new developments an- 
nounced during the month were the 
first domestic production of water-soluble 
methyl cellulose, a new process which 
turns out a microscopic sulphur, and the 
commercial production of potassium per- 
manganate in a fine powder. 

Casein has continued to hold an easy 
position. Exports of casein for the Ar- 
gentine last year were the highest in 
recent years and the United States was 
the largest buyer. Argentine production 
last year is estimated to have run close 
to 18,000 metric tons with stocks at the 
close of the year at about 8,600 tons. 

The report of the Department of Com- 
merce stated that foreign demand for 
American chemical products continued 
active in February when exports of such 
products were valued at $19,436,000 com- 
pared with $20,432,000 in January and 
$11,958,000 in February, 1939.  Prac- 
tically every item entering into the chem- 
ical export trade shared in the gains 
recorded in February and other recent 
months and every country and trading 
area of the world is now buying more 
American chemicals and related products. 

Analysis shows that during the six- 
month period following the outbreak of 
hostilities in Europe—September 1939 to 
February 1940, inclusive—foreign coun- 
tries purchased $127,000,000 worth of 
American chemical products, a 60 per 
cent increase over the $79,600,000 worth 
of similar materials sold abroad during 
the corresponding months of 1938-39. 

While increases in February were gen- 
eral throughout the chemical export list, 
outstanding gains were recorded in ship- 
ments of industrial chemicals, coal-tar 
products, medicinal preparations, naval 
stores, and paint products. 

Exports of industrial chemicals were 
valued at $4,727,000 compared with 
$1,799,000 in February, 1939, a gain of 
more than 160 per cent. Since the 
price level of these products has gained 
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but little during the past year, the value 
increase affords a fair measure of the 
volumes involved. 

The gain in exports of coal-tar prod- 
ucts has been due mainly to the wide- 
spread demand for American dyestuffs. 
Exports of all types of coal4ar products 


Exports of Chemicals 
Jan.-Feb. ($1000) 
1940 1939 


Coal-tar products ...... $5,316 $1,958 
Medicinal and pharma- 

Chemical specialties .... 6,174 4,040 
Industrial chemicals .... 8,933 3,568 
Pigments, paints and 

Fertilizer and materials. 2,420 1,833 
Explosives and fuses.... 652 445 
Soap and toilet prepara- 


$33,937 $18,874 


were valued at $2,420,600 in February, 
compared with $876,500 in the corres- 
ponding month of 1939. Shipments of 
dyestuffs during these periods increased 
in quantity from 752,000 to 2,583,700 Ib. 
and in value from $387,000 to $1,116,400. 

A report from Washington says the 
Senate probably will approve a_ bill, 
already passed by the House without fan- 
fare, which seeks to protect patent hold- 
ers against importation of products made 
by processes patented in this country. 
Such importations would be declared an 
unfair trade practice unless produced 
under license granted by the patentee. 
This legislation would provide much 
more expeditious protection against such 
competition than afforded by the present 
rather cumbersome system of filing com- 
plaints with the Tariff Commission. 

March fertilizer sales, as indicated by 
the sale of tax tags, amuonted to 1,640,000 
tons in the 17 reporting States. This 
represented an increase of 4 per cent 
over March 1939 and about the same 
increase over March 1938. Sales were 
below March 1937 but with that excep- 
tion were the largest for the month since 
1930. 

Aggregate sales in the South exceeded 
last year by 4 per cent, the result of 
increases in seven States and declines in 
five. The largest drop was reported by 
North Carolina, where a reduction in to- 
bacco acreage has taken place. The ef- 
fect of this has not been fully offset 
by a reported increase in cotton acreage. 
Largest gains took place in Mississippi. 
Arkansas, Louisiana, and Texas. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS AND FATS 


Base = 109 for 1937 


81.53 
§8.25 


Linseed oil was easier for part of 
the period but recovered earlier losses. 
China wood was but little changed. 
Other oils sold at lower levels. Large 
stocks of lard have had a_ bearish 
effect on oils and other fats. 
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INDUSTRIAL CHEMICALS 
Current Price | Last Month Last Year 

Acetone, drums, Ib. ............ $0. 07 }- $0. $0. $0. os 

Acid, acetic, 28%, bbl., ewt...... 2.23 - 2 
4 reagent 10.25 -—10.50 |10.25 -—10.50 |10.25 -—10.50 
106 .00—111 .00) 106 .00—111 .00)106 .00—111.00 
Citric, k -20- .23 -20- .23 -21}- .25 
scans -10}- -10}- .11 -10}- .11 
Gallic, tech., bbL., .90 — 1.00 .90 — 1.00 .75 
Hydrofluorie 30% carb.,Ib....| .07 — .07 .07 .07 .07 - .07 
Lactic, 44%, tech., light, bbl.,Ib.; .06}- .06 .06 .064- .06 
Nitric, 36°, carboys, 05 .053| .05- .053) .05- .05} 

Oleum, tanks, wks., ton....... 18.50 -20.00 |18.50 -...... 18.50 -20.00 

Oxalic, crystals, bbL, Ib. ...... -10}- .12 .102— .12 .12 

Phosphoric, tech., e’bys., Ib ‘o7i— 

Sulphuric, 66°, tanks, ton. .... . 16.50 -...... 16.50 -...... Current Price | Last Month Last Year 
Tannic, tech., ‘bbl -54- .56 54- .40- .45 

Alcohol, Buty? Nickel salt, double, bbl., Ib...... -16- .133) .13 - .133| .13-— .133 

No. 1 wks 18 - .25 18 - .25 -18- .25 

Alum, ammonia, lump, bbl., Ib. . -03}-— .04 .03}- .04 .034-— .04 Potassium ‘casks, Ib .09 -08j- .09 .08}- .09 
Potash, lump, bbL, Ib......... -03}- .04 -03}- .04 -03}- .04 Carbonate, 80-85%, calc. esk., 

Aluminum com. bags, .07 .07 .064— .07 

1.15 — 1.40 | 1.15 1.40 | 1.15 1.40 Chlorate, powd., -10- .12 10- .12 
Iron free, bz., cwt....... 1.60 — 1.70 | 1.30 1.55 | 1.30 1.55 Hydroxide(c's stic potash) .07 .07]| .07 .073] .07 — 
Aqua ammonia, 26°, drurrs, ib. .02i-— .03 .03 02 - .03 Muriate, 80% bgs., unit -584-..... 
tanks, Ib.. .023} .02- .023) .02- .023 Nitrate, .05} .06 .06 .054— .06 

Ammonia, anhydrous, lb. -15}- .16 Permanganate, drums, lb.. -18}- .19 . 18} .19 .19 

anks, Ib. .044- .16 Prussiate, yellow, casks, lb... . . 15- .16 .15 .16 14- 

Ammonium powd. Sal ammoniac, white, casks, lb. . . .06 .05}- 05 

.09 .12 - .12 08 .12 Galeoda, CWS. .00 1.05 | 1.00 — 1.05 | 1.00 = 1.05 
Sulphate, 1.40 —...... Salt cake, bulk, ton............ 23.00 -..... 13.00 -15.00 

Amylacetate tech., tanks, Ib. .... Soda ash, light, 58°%, bags, con- 

Arsenic, powd., bbl., Ib. .03 .034) .03—- .034) .03 - Dense, bags, cwt............. 
Red, powd., 15+ .16 .16 .16 76%, solid, drums, 

Barium carbonate, 52.50 -67.50 153.50 —S7.50 152.50 -57.G0 .§-§ 2.30 — 3.00 | 2.30 — 3.00 | 2.30 3.00 
Chloride, bbl., ton............ 79.00 -81.00 |79.00 -81.00 |79.00 -81.00 ‘works, 04—- .05 04 .05 04- .05 
Nitrate, casks, Ib............. .07 -— .08 .07 — .08 .07 - .08 Bicarbonate, bbl., cwt......... .70 — 2.00 | 1.70 — 2.00 | 1.70 — 2.00 

Blane fixe, dry, bbl., Ib.. .04 -.033-—  .04 -034-— .04 Bichromate, casks, .07 .07 

Bleaching powder, f. o. b., wks., Bisulphate, bulk, ton......... 15.00 -16.00 |15.00 -16.00 [15.00 -16.00 
2.06 2.10 | 2.00 2.10 | 2.00 2.10 Bisulphite, bbl., .03}-— .04 -03}-— .04 .04' 

Borax, gran., bags, ton.......... 48.00 -51.00 |48.00 -51.00 |48.00 -51.00 Chlorate, kegs, Ib....... .064 .064 

.30 - .32 -30- .32 .32 Cyanide, cases, dom., Ib....... 2.15 14- .15 14- .15 

Assenate, BD... 06 .063) .06- .062- .07 Hyposulphite, bbl., ewt. -40 — 2.50 | 2.40 2.50 | 2.40 2.50 
Carbide drums, Ib............ 04% .05 -.043- .05 .05 - .06 Metasilicate, bbl. a cwt. .35 — 2.40 | 2.45 - 2.40 | 2.20 - 3.20 
Chloride, fused, dr., del., ton 21.50 -24.50 |21.50 -24.50 |21.50 -24.50 Nitrate, bulk, cwt............ 

flake, dr., del., ton. . .|/23.00 -25.00 [23.00 -25.00 |23.00 -—25.00 Nitrite, casks, Ib............. .07 .06}- C7 .06%- .07 
Phosphate, bbl., Ib. .08 .08 .07}-— .08 Phosphate, tribasic, b Ib.. 

Carbon disulphide, drums, ‘lb. 05 .06 05 .06 05 .06 Prussiate, yel. drums, Ib....... -10}- .11 .10 
Tetrachloride drums, Ib... .... -.04%- .054) .042- .054] .04}- Silicate (40° dr.) wks., cwt..... 80 .85 80- .85 80 

Chlorine, liquid, tanks, wks., Ib..| 1.75 -...... Sulphide, fused, 60-62%, dr.,Ib.| .023- .034) .03 023- .03 
.054- .06 .054-— .06 .054- .06 Sulphite, crys., bbl, Ib........ .024) .02}- .02i- 
Cobalt oxide, cans, Ib........... 1.84 — 1.87 | 1.84 — 1.87 | 1.67 -— 1.70 Sulphur, crude at mine, bulk, ton.|16.00 -—...... 16.00 -.. BB. =. .ccee 

Copperas, bes., f. o. b., wks., ton. ./17.00 -18.00 |17.00 -18.00 |15.00 -16.00 03 .04 .03 .04 

Copper carbonate. bbl., Ib....... -10-— .163] .10- .10- .16 Dioxide, cyl., Ib.............. .07 - .08 07 .08 .07 
Sulphate, bbl., cewt.... 4.60 — 4.85 | 4.60 — 4.85 | 4.35 -— 4.60 ere .60 — 3.00 | 1.60 — 3.00 | 1.60 - 3.00 

Diethylene glycol, dr., Ib........ .23 -22- .23 .23 Crystals, Ib. ............ 

Epsom salt, dom., tech., bbl., cwt.| 1.80 — 2.00 | 1.80 — 2.00 | 1.80 — 2.00 Zinc. chloride, gran., bbl., Ib. ... . 05 — .06 05 ~ .06 05 - .06 

Ethyl acetate, drums, -061-...... Carbonate, bbl, Ib........... .15 .15 .15 

Formaldehyde, 40%, bbl., Ib... . . .054- .06 .053- .052- .06} ce 38 .35 .338 .35 .338 - .35 

Fusel oil, ref. drums, Ib... ...... .16- .17 16- .17 .124- .14 oxide, lead free, beg. "has 

Glaubers salt, bags, ewt......... .95 — 1.00 .95 1.00 .95 -1 lead sulphate, begs, -064-—...... .06}-..... 
c.p., drums, extra, Ib. .12}- bbl., cwt. 2.75 — 3.00 | 2.75 — 3.00 | 2.75 = 3.00 
hite, peste carbonate, dry a 

wane, basic ack., Ib. -064-...... I L A N D F A T 

ead acetate, white crys., ll - 12 -ll .12 ‘ 

Lead arsenate, powd., bag, Ib....| .O8}— .11 | .O8}- .11| .11- .114 Current Price | Last Month | Last Year 

itharge, pwd., cak., Ib.......... d -O63—...... -0635—-..... 

Litharge. pwd. ‘oa | 108 Coator ail, 3 Ib $0. ~$0.12 |$0. -$0.12 |$0. ~$0.10 

lagnesium car ‘x: bags, Ib..| .06} .064 06 06} ol, oak, 

Corn oil crude, tanks (f. 0. b. mili), 
Cottonseed oil, crude (f. o. b. mill), 
Th f d Linseed oil raw car lots, bbl., lb. 106-. 206 
eanut oil, crude, tan 8 ‘(mi O5f—..... 
lots in the New York market. Where it Rapeseed oil, refined, bbl., gal... . 2 1.00 .80 - ° 
is the trade custom to sell f.o.b. works, Soya bean, tank, lb. 
Sulphur (olive foots), Ebl., Ib. .08i-..... 08 - 
quotations are given on that basis and Cod, Newfoundland, tbl. | hom. nom 
Menhaden, light pressed, bbl., | 075- 
are so are corrected Crude, tanks factory)| 
Grease, yellow, ‘loose, Ib......... .05 - 
Oleo stearine, 05] .064- 
Oleo oil, No .07 - 
Red oil, distilled. p. bbl, Ib. .09 
Tallow extra, loose, lb........... .04}-...... .05}- 
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100 T 110 
95 | BUREAU OF LABOR STATISTICS +——1 ENGINEERING AND MINING JOURNAL /NDEXES 
90 + + + + + = 95 T T 
z “31939 3 70 t 
Jan. Feb. Mar. Apr May June July Aug. Sept Oct. Nov. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept Oct. Nov. Dec 
COAL-TAR PRODUCTS MISCELLANEOUS 
Current Price | Last Month Last Year Current Price | Last Month Last Year 
Alpha-napthol, crude bbl., Ib -$0.55 |$0.52 -$0.55 |$0.52 -$0.55 Barytes, grd., white, bbl., . |$22.00-$25 .00 $22. 00—$25 . 00/$22 .00-$25. 00 
Alpha-naphthylamine, bbi., Ib... - .34 - .34 .32- .34 Casein, tech., bbl., Ib........... .093- .13 10- .14 .O7}- .11 
Aniline oil, drums, extra, lb 15 .16 15- .16 15- .16 China clay, dom., f.0.b. mine, ton.| 8.00 -20.00 | 8.00 -20.00 | 8.00 -20.00 
Aniline, salts, bbl., Ib........... .22- .24 .22- .24 .22- .24 7 colors 
Benzaldehyde, U.S.P., dr., lb... 85 - .95 85 - .95 85 - .95 arbon gas, black (wks.), lb...| .028- .30 .0232- .30 024- .30 
Benzidine base, bbl., -70 .75 70 - .75 70 - .75 Prussian blue, bbl., Ib......... -36 - .37 .36 - .37 - .37 
Benaoic acid, U.S.P., kgs., Ib..... 54- .56 54- .56 54- .56 Ultramarine blue, bbl., Ib...... .26 .26 10 - .26 
Benzyl chloride, tech., dr.. Ib... . .23- .25 .23 - .25 .25 Chrome green, bbl., Ib. ....... 214- .30 -21}- .30 
Benzol, 90%, tanks, works, gal... se Means: 16- .18 .16- .18 Carmine red, tins, lb.......... 4.85 — 5.00 .85 — 5.00 | 4.00 - 4.40 
tech., drums, |b.. .24 23 - .24 - .24 75 - .80 .75 - .80 75 - .80 
Cresol, U.S.P., dr., Ib.......... .094- .10 ova .10 10- .11 Vermilion, English, bbl., 2.46 — 2.50 | 2.85 — 2.90 | 1.58 - 1.60 
Cresylic acid, dr., wks., gal. .... 58 - .60 58 - .60 .69 - .71 Chrome yellow, C.LP., ib..| . 144— .154] .144— .154) .14}— 
Diethylaniline, dr., 40 - .45 40- .45 40 - .45 Feldspar, No. 1 (f.0.b. N .C.), ton .| 6.50 — 7.50 | 6.50 — 7.50 | 6.50 7.50 
Dinitrophenol, bbi., 23 - .25 .23 - .25 Graphite, Ceylon, lump, bbl., Ib. .06- .06) 06 
Dinitrotoluen, bbl., .16 .16 15- .16 Gum copal Congo, bags, Ib. ... .. .08 - — .30 06 - .30 
Dip oil, 15%, dr., gal. .... 23 .25 .23- .25 Manila, bags, Ib.............. .09 - 15 09 .14 oo - .14 
.25- .27 .32- .36 32 - .36 Damar, Batavia, cases, lb..... 10 - .22 10 - .20 - .24 
H-acid, bbl., Ib 50 - .55 50 - .55 .18- .60 .18- .60 .18}- .60 
Naphthalene, flake, bbl., Ib. 06} .07 .06%- .07 05% .06 Kieselguhr (f.o.b. N.Y.), ton..... 50.00 -—55.00 |50.00 -—55.00 [50.00 —55.00 
Nitrobenzene, dr., Ib......... os - .09 08 .09 08 .09 Magnesite, calc, ton............ 50.00 -—......150.00 —...... 50.00 -.... 
Para-nitraniline, bbl., Ib...... Pei 47 - .49 A7- .49 47 - .49 Pumice stone, lump. bbl., Ib. .... 05 - .07 .05 .08 .05 .07 
Phenol, U.S.P., drums lb........ Imported, casks, 03 - .04 .04 .03 .04 
1.70 — 1.80 | 1.70 — 1.80 | 1.55 1.60 Tur rpentine, -d4}-...... -20}-.. 
Resorcinal, tech., kegs, Ib........ .75 .80 .80 -75 .80 Shellac, orange, fine, bags, lb... .. 19 -.. 
Salicylic acid, tech., - .40 .33 - .40 .33 - .40 Bleached, bonedry, bags, lb. . 
.86- .88 .86- .88 .86- .88 Soapstone (Lob. Vt.), bags, ton. ./10.00 -12.00 {10.00 -12.00 |10.00 -12.00 
Toluene, drums, works, eal scenes Talc. 200 mesh (f.o.b. Vt.), ton. 8.00 — 8.50 | 8.00 — 8.50 | 8.00 — 8.50 
Xylene, com, tanks, gal. . 300 mesh (f.o.b. Ga.), ton.....| 7.50 —10.00 | 7.50 -10.00 | 7.50 -—11.00 
225 mesh (f.o.b. N.Y.), ton... .113.75 —-.. .113.75 - 13.75 -.. 


THe UNITED STATES STONEWARE Co., New 
York, which is celebrating its 75th anni- 
versary this month, is adding a new ma- 
chine shop unit to its plant at Tallmadge, 
Ohio, also a new building for the manu- 
facture of tank lining materials. 


THe Hays Corp., Michigan City, Ind., 
has appointed Charles M. Chapman as 
representative for southern Ohio and con- 
tiguous territory in Kentucky and Indiana 
Mr. Chapman makes his headquarters in 
the Schmidt Bldg., Cincinnati. 


WORTHINGTON PUMP AND MACHINERY 
Corp., Harrison, N. J., recently elected H. 
A. Feldbush vice-president. Mr. Feldbush 
has gone to Holyoke, Mass., where he is in 
charge of air and refrigerating equipment 
manufacture. 


INTERNATIONAL SALT Co., Jersey City, 


has absorbed four of its principal operating 
subsidiaries—INTERNATIONAL SALT Co., INC., 
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RetTsor MINING Co., Detrroir Rock 
Co., and Avery SaLt Co. The parent com- 
pany will continue the plants and offices 
previously operated in the names of the 
subsidiaries. 


Bascock & WiILcox TuBe Co., Beaver 
Falls, Pa., has advanced Joe S. Thompson 
to the position of sales manager of the 
Chicago office. 


THe FAIRBANKS Co., New York, has 
opened a warehouse in the M.&M. Bidg., 
Houston, Texas. 


LINK-BELT SPEEDER Corp., Chicago, has 
opened a sales and service office at 856 
East 136th St., New York. E. H. Klie- 
benstein is in charge. 


THe WHITLOCK Cor. Pipe Co.,, 
ford, Conn., 


Hart- 
has changed its name to THE 


WHITLOCK MANUFACTURING Co. The man- 
agement of the corporation, the character 
of its organization, and its products remain 
unchanged. 


THe Co., Scottdale, Pa., has 
appointed F. B. Cornell and C. H,. Knappen- 
berger as its agents for the State of 
Michigan. This new agency is known as 
THE DuRALOY Co. OF Detroit with offices in 
the Ford Bldg. 


THE CONSOLIDATED Propucts Co., New 
York, is liquidating the machinery and 
equipment of the plant at Evansville, Ind., 
formerly operated by the AMERICAN SOYA 
Propucts Co. 

THE WALL CHEMICALS CorP., Detroit, 4 
subsidiary of Liqutp CaRBONIC CorP., 
taken over the plant of the ACETYLENE 445 
& SuppLy Co., Toledo. 

Hewitt RvuBBER CorP., Buffalo, has 
pointed Benjamin T. Moffat as manager 0! 
sales for the New York metropolitan area 
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‘As good as 6% on 2 $25,000 order 


“In these days you're lucky to make 
a profit.” 


"We don't figure it's luck. We figure 
we have to be alert to every chance 
to “save a profit". In this case a sim- 
ple change in one agitating process 
saved $1500 a year in power costs— 
and that's easier than making a 6°/, 
profit on a $25,000 job!" 


The recommendation of "Nett-co” 
engineers to change from the exist- 
ing power wasting set-up using TWO 


"portable" type 25 H.P. units in one 
tank (50 H.P.!) to ONE 20 HP. 


“Nett-co" turbine unit, made this 


power saving possible. 


The broad background and experi- 
ence gained from the 5789 ''Nett-co"’ 
agitator applications ranging from 
the simplest liquid mixing to the most 
complex problem, gives you the 
assurance that your own problems will 
be approached with a certainty of 
solution that only such experience 
can give. 


Write fully for specific recommenda- 
tions to—New England Tank & Tower 
Co., 87 Tileston Street, Everett, Mass. 
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NSTRUCTION 


———Current 


Proposed 

Work 

New England 
Middle Atlantic $690 ,000 
South 1,040,000 
Middle West . P 50,000 


West of Mississippi 
Far West 


1,300,000 
1,000 ,000 


Canada bas 1,295,000 


Total $5 .375,000 


PROPOSED WORK 


Cement Plant—Alberta Cement Co., Ltd., 
Cardston Atla., Can., contemplates the 
construction of a plant. Estimated cost 
$75,000 


Chemical Plant—R. & H. Chemical Dept 
of KE. Il. du Pont de Nemours & Co., Buffalo 
Ave., Niagara Falls, N. Y., plans extensive 
mprovements to its plant and equipment. 
Estimated cost $400,000. 


Chemical Plant—Shawinigan Chemical Co., 
Lid., Shawinigan Falls, Que., Can., plans 
to reconstruct its plant recently damaged 
by fire Estimated cost $40,000 


Explosives Plant—Canadian Industries, 
Tota Beaver Hall Hill, Montreal, Que., 
Can je negotiating for a site at Parry 
Sound, Ont., for the construction of a plant 
Estimated cost $1,000,000 


Grease Manufacturing Plant—Pan Ameri- 
can Refining Corp., c/o D. J. Smith, Vice- 
Pres., 122 East 42nd St., New York, N. Y¥ 
plans to construct and equip a grease man- 
ufacturing plant to manufacture polishes, 
waxes and lubricants on a site adjacent to 
its present plant at Texas City, Tex. Esti- 
mated cost $1,000,000 


Insecticide Plant—Chemical Plant Foods, 
Ltd., ¢/o Norman 8. Robertson, Temple, 
Bidg., Toronto, Ont., Can., plans to con- 
struct a plant for the manufacture of 
insecticides, nutrient solutions, etc. Esti- 
mated cost $40,000 


OU Refinery—Canadian Oj] Co., Ltd., Ter- 
minal Bidg., Toronto, Ont., Can., plans to 
build an addition to its oil refinery at 
Petrolia, Ont., also two 82,000 bbl. crude 
oll storage tanks and 18 mi. of 4 in. pipe 
line from refinery to Froomfield. Estimated 
cost $90,000 


OU Refinery—Sinclair Hefining Co 630 
Fifth Ave., New York, N. Y., and Corpus 
Christi, Tex., plans to construct and equip 
a modern oil refinery at Tidewater near 
Corpus Christi, also a large oil terminal 
to provide port loading and unloading facil- 
ities and steel tanks at tank farm. Cost 
will probably run into several hundred 
thousands of dollars 


Paper Mill—Alex K. Sessions, Waycross, 
Ga,., plans to construct a paper and pulp 
mill. Estimated cost will exceed $40,000 


Powder Plants—E. I. du Pont de Nemours 
& Co.. Nemours Bidg., Wilmington, Del., 
plans to construct powder plants at Mem- 
phis and Nashville, Tenn. Estimated cost 
$500,000 each 


Refractory and Acoustical Products Plant 
—Johns-Manville Corp 22 East 40th St., 
New York N | contemplates the con 
struction of a plant at Zelienople, Pa., for 
the manufacture of refractories and acous- 
tical products 


Roofing Factory—Certain-Teed Products 


Corp 195 West Adams St., Chicago, Ill, 
plans to construct a 2 story addition to its 
factory at Marseilles, Il Estimated cost 
$50,000 
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Projects-—— —Cumulative 19490— 
Proposed 

Contrects Work Contracts 
$115,000 $40,000 $195,000 
840,000 7,725,000 1,767 ,000 
1,000 ,000 10,995,000 13,125,000 
940 ,000 6,685,000 2,110,000 
4,995,000 8,255,000 9,391,000 
1,905,000 3,780,000 
200 ,000 2,745,000 200 ,006 


$8 ,090 ,000 $39 $30 .568 .000 


Roofing Factory—C rtain-Teed Products 
Corp., 100 East 42nd St., New York, N. Y., 
and York, Pa., Arnold H. Miiler, Vice-Pres. 
n charge, plans to modernize and improve 
its p.ant on South Richmond Ave., York. 
Estimated cost $250,000 


Salt Refinery—Leslie Salt Co.. 316 Sansome 
St., San Francisco, Calif., plans to construct 
“a vacuum salt refinery and milling plant, 
including warehouse, at Newark, Calif., to 
be Known as ‘Newark No. 2”. Estimated 
cost $1,000,000 


Wood Preserving Plant—Northern Wood 
Preservers, Ltd., Port Arthur, Ont., Can., 
plans to construct an addition to its plant. 
Estimated cost $50,000 


CONTRACTS AWARDED 


Calcium Chloride Plant—Brunner Mond 
Canada, Ltd., W. Haas, Gen. Mer., Am- 
herstburg, Ont., Can., will construct an 
addition to its plant and install special 
equipment Work will be done by own 
forces Estimated cost $50,000. 


Celanese Plant—Canadian Celanese, Ltd., 
Drummondville, Que. Can., has awarded 
the contract for an addition to its plant 
to Stewart Construction Co., Ltd.,. 7 Duf- 
ferin St., Sherbrooke, Que. Estimated cost 
$60,000 


Chemical Plant—Consolidated Chemical 
Co., Petroleum Bldg., Houston, Tex., has 
awarded the contract for a 100x177 ft. 
chemical plant to Austin Co., Second Na- 
tional Bank Bidg., Houston, Tex. Estimated 
cost $40,000. 


Chemical Plant—Dewey & Almy Chemical 
Co,., 62 Whittemore Ave., Cambridge, Mass., 
has awarded the contract for a 2 story, 
120x175 ft. chemical plant at 5ist St. and 
Meade Ave., Chicago, Il, to Robert G. 
Regan Construction Co., 228 North La 
Salle St., Chicago. Estimated cost $100,000. 


Chemical Plant—Dow Chemical Co., Mid- 
land, Mich., has awarded the contract for 
plant buildings, laboratories, offices. etc., 
for proposed chemical plant on 800 acre 
site recently purchased at Freeport, Tex., 
to Austin Co., 16112 Euclid Ave., Cleveland, 
O., at approximately $2,000,000. Total 
estimate $4,500,000. 


Chemical Plant—Naugatuck Chemical Co., 
Elm S8t., Naugatuck, Conn., has awarded 
the contract for an addition to its plant 
to W. J. Megin, Inc., 51 Elm St., Nauga- 
tuck, at $74,781. 


Chemical Plant—U. S. Industrial Chemical, 
Inc., 400 Doremus Ave., Newark, N. J., has 
awarded the contract for interior and ex- 
terior alterations to its factory to J. W. 
Barney..Inc., 101 Park Ave., New York, 
N. Y. Estimated cost $40,000 


Chemical Processing Plant—. T. Vander- 
bilt, Ine., 33 Winfield St., East Norwalk. 
Conn., has awarded the contract for a 2 
story 40x75 ft. chemical processing plant 
to W. L. Ocestreicher Co., Inc., 10 May Ave 
Great Neck, L. Il, N. Y Estimated cost 
$40,000 
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Chemical Products Plant—Detroit Soda 


Products Co., 35 Perry St.. Wyandotte, 
Mich., has awarded the contract for a 2 
story addition to its plant to be used for 
the manufacture of chemical products to 
Bennage & McKinstrie, 4612 Woodward 
Ave., Detroit, Mich. Estimated cost 
$50,000. 


Dewaxing Plant—Sinclair Refining Co., 
Gulf Bidg., Houston, Tex., has awarded 
the contract for the construction of a 
dewaxing plant to Lummus Co., 420 Lex- 
ington Ave.. New York, N. Y¥ Estimated 
cost $1,500,000. 


Factory—Permatex Co., Inc., 1702-20 Ave- 
nue Y, Brooklyn, N. Y., manufacturer of 
auto chemicals, has awarded the contract 
for a 3 stwry addition to its factory to 
Caye Construction Co., Inc., 351 Fulton 
St.. Brooklyn, N. 7 Estimated cost 
$100,000. 


Laboratory—Ballinger & Co.. Archts. & 
Enegrs., 105 West 12th St., Philadelphia, Pa. 
has awarded the contract for a laboratory 
at Beacon, N. Y., for the Texas Co., 135 
East 42nd St., New York, N. Y., to James 
Stewart Co., 230 Park Ave., New York, 
N. Y. Estimated cost $200,000. 


Oil Refinery—Winkler & McQueen, Duncan, 
Okla., will construct a 700 bbl. per day 
capacity oil refinery. Work will be done by 
purchase and hire plan. Estimated cost 
$40,000. 


Paper Factory—Cromwell Paper Co., 48061 
South Whipple St., Chicago, TIll., has 
awarded the contract for an addition to its 
factory to Heidel & Beck, 6235 South 
Michigan Ave., Chicago. Estimated cost 
$40,000. 


Pyroxylin Plant—Canadian Industries, Ltd., 
1135 Beaver Hall Hill. Montreal, Que., 
Can., has awarded the contract for a 
pyroxvlin unit at its fabrikoid nlant at 
New Toronto, Ont., to Dominion Construc- 
tion Co., Ltd... 217 Bay St., Toronto. Esti- 
mated cost $50,000 


Rayon Mill—Industrial Rayon Corp... H. 
Rivitz, Pres., West 98th St. and Walford 
Ave.. Cleveland, O., has awarded the con- 
tract for 90x455 ft. addition to spinning 
room, 80x225 ft. addition to process room 
and two 800x140 ft. additions to chemical 
preparation room at plant at Painesville, 
O., to George A. Rutherford Co., 2725 
Prospect Ave., Cleveland Estimated cost 
$750,000. 


Recycling Plant—Grapeland oil Co., 
Crockett, Tex., will construct a recycling 
plant near Grapeland. Work will be done 
by owners. Estimated cost $175,000. 


Recycling Plant—Hunt Oj! Co... Tucker, 
Tex. (mail Palestine. Tex.), will construct 
and equip a recycling plant at Tucker. 
Work will be done by day labor and sub- 
contract, Estimated cost $300,000. 


Recycling Plant—Lone-Star-Trinity Gas 
Co., Grapeland and Crockett, Tex., has 
awarded the contract for a recycling plant 
at Grapeland to Frick-Reid Co., 108 North 
Trenton St., Tulsa, Okla. Estimated cost 
$150,000. 


Reforming and Thermal Polymerization 
Unit—Socony-Vacuum Oil Co., 230 Park 
Ave., New York, N. Y., and Magnolia 
Petroleum Co., Beaumont. Tex.. will con- 
struct a reforming and thermal] polymer- 
ization unit at its refinery near Beaumont, 
Tex. Work will be done by force account. 
Estimated cost including equipment 
$750,000. 


Rubber Factory—Drnlon Tire & Rubber 
Goods Co., Ltd., 870 Queen St. Ea., Toronto, 
Ont., Can., has awarded the contract for 
remodeling and building an addition to its 
factory to Foundation Co. of Canada. Ltd., 
1158 Bay St., Toronto, Ont. Estimated cost 
$46,000 


Soap Factory—H. B. Meyer & Son, 1413 
Camp St.. Dallas, Tex., has awarded the 
contract for a factory for the manufacture 
of soaps, polishes and disinfectants. to 
Percy Carpenter, 19906 Marvydale St., Dallas, 
Tex. Estimated cost $40,000. 


Synthetic Rubber Plant—Standard Oj!) De- 
velopment Co., 26 Bway., New York, N. Y., 
has made an agreement with the Standard 
Oil Co. of Louisiana, North Baton Rouge. 
La.. for the construction of a Buna svn- 
thetic rubber plant at Baton Rouge, La. 
Work will be done by own forces. Both 
companies are subsidiaries of Standard Oil 
Co, of New Jersev. 30 Rockefeller Plaza. 
New York, N. Y. Estimated cost $1,000,000. 


Trinitrotoluene Plant—Atlas Products Co., 
Wilmington, Del., will construct seven ad- 
ditional buildings at its plant at Duenweg, 
Md. Work will be done by sub-contract 
basis and local labor. Estimated cost 
$500,000. 
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